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DURING THE MONTH OF DECEMBER 


1933 
Kilowatt-hours Generated* (net) 
By fuel....... 4,433,690,000 $,070,419,000 
By water power 2,485,360,000 2,516,986,000 
Total kilowatt-hours generat 6,919 ,050,000 6.587,405,000 
Additions to Supply 
Energy purchased from other sour 
Net International imports 


204,429,000 
29,751,000 


195,387,000 
69,404,000 
Total.. 264,791,000 234,180,000 
Deductions from Supply 
Energy used in electric r 
Energy used in electric and « 


78,844,000 


ailwav depts. 65,028,000 
; 104,317,000 


109,649 O00 


183,161,000 
6,638,424 ,000 
293,526,000 
5,344,898,000 


Total 174,677,000 
Total Energy for Distribution. . 7,009,164 ,000 
Energy lost in transmission, distribution, et 1,318,438,000 
Kilowatt-hours Sold to U Itimate C ‘onsumers 5,690,726,000 


Sales to Ultimate Consumers (kw-hrs) 
Domestic Servi ce 1.147.047.000 1.130.829.000 1 T 
Small Light and Power (Retail 1,137,914,000 1,125,384,000 

Commert ial -Larg igl 2.661.895,000 ? 382,620,000 ; outp' 
Municipal Street Li 212,393,000 217,491,000 - 2.. influ 
Railroads—Street and Interurbar 387,266,000 382,415,000 3 

Electrified Stean 63,127,000 50,227,000 
81.084.000 55932 0N0 4 the 


Railroads past 
Municipal and Mis 
pan . ieee of sa 
lotal Sales to Ulti 5,.690,.726.000 5.344.898 000 : 
wide 
$156,127,100 $157,561,400 for it 

whic 

DURING TWELVE MONTHS ENDING DECEMBER 3lst issue 


a : 1,065 
Kilowatt-hours Generated* (net 06- 
yf . 17 426,520,000 5.77 1 2 Or 

1 


778.383. 000 
31.591,146,000 106,865,000 : elect 


Total energy for distribution 
ne rgy lost in tra © . listributi 


Kilowatt-hours ane to ultimate consumers 


Important Factors 


Domestic Service (residential use) 


BASIC INFORMATION AS OF 


Generating Capacity (kw 


Number of Customers 
Dome 
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J . 


79.017.666.000 
2, 894,258.000 
1.902,423.000 
80,009,501,000 
14,255,893,000 


65,753,608 ,000 


773,415,600 


S1 


604 
5 1Qe@ 


$2.76 


DECEMBER 31st 


24,042,200 
$999 200 

$53,000 
33,494,400 


506,637 ) 


204,005 
(9), 006,129 
3,697,324 


525.625 


95.51 5 


sidered Electric 


as second class matter Aug. 17, 1933, 
Philadelphia, Pa. 
$3.00 per year 


and Chestnut Sts., 
the United States; 


76,885, 248,000 
2.619,465,000 
2 062,601,000 

77,442,112,000 

13,678,088,000 

63 764,024,000 


S1.832.595,900 


4,215,200 
8.918.700 

$58,600 
33,592, 500 


(500,782) 
(204,293) 


19,849,963 
3,087,036 
544,689 
67,012 


14.149, 300 
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“ELECTRIC TABLE SERVICE SAVES” 


And We Are Going to Tell the World About It 








By C. E. GREENWOOD 


Commercial Director, Edison Electric Institute 












The urge to rapidly increase energy cent of the total sales of smaller appli- small cookers, grills, hot plates, mixers, 
output for residence consumption has ances in 1932. Perhaps the percentage and even clocks. The home laundry 
influenced the utility companies over the was greater for 1933. During the past devices came into their own again, last 
past three years to center attention in three years there has been a steady de- year the sale of washing machines being 
the major load builders. The success cline in the sales of popular tableware the highest in three years. The sale 
of sales of electric refrigerators has been such as toasters, percolaters, waffle irons, of ironing machines increased 30 per 
widely publicized and the record speaks cent over the previous year. Dealers 
for itself. Final count of sales last year, Sal Cont either neglected the electric table cook- 
which appears in another page of this ales Conterence ery group, or the economic barrier was 
issue of the BULLETIN is approximately March 14-15 too difficult to break down without 

























1,065,105 units. Looking backward to the Convention &t¢ater support from the utility. What- 
On the other hand the sales curve on of the Edison Electric Institute of 1933 ever the cause, something should be done 


electric ranges has turned rapidly down- — thoce attending the Convention will re- about it. 


ward. From a peak of 180,000 in 1930, call an intensely interesting Commercial The first stage of the National Light- 
sales dropped to 115,000 in 1931; 60,-  coccion. But there were only three ing Program closes in March and will 
000 in 1932, and approximately 57,000 jours to present important market de- be resumed again in September. The 


in 1933. The National Cookery Coun- 
cil is tackling this sector of the sales 
development program. 


velopments and activities. It will be chairman of the Residential Sales Sub- 
gratifying news to commercial men committee, Mr. Davis MI. DeBard, otf 
everywhere to learn that the sales Com- Stone & Webster Service Corporation, 
mittee will sponsor a two-day Commer- has presented a proposal trom that com- 
cial Conference at the Edgewater Beach mittee that a national program of stimu- 


Electric water heating has been grow- 
ing in favor for promotional attention 


























but sales have been trailing. Hotel on Mar. 14 and 15 where leading lation, built up along similar lines to the 

Just as our lighting load was taken — Joad building problems will be present- Lighting Program, should be under- 
tor granted for several years, some of ed and discussed. taken during the six months starting 
the smaller household devices of 1000 Sessions will be open to all utility rep- Alar. 1. The proposal has been accept- 
Watts capacity and under have been left resentatives, and likewise manufactur- ed by the Sales Committee of the 
to the mercy of the merchants in other ers, distributors and dealers interested Institute, and Chairman George FE. 
lines. In recent years many utilities jin the business of the electric utility. Whitwell has announced a national pro- 
have given up the sale of small appli- The hotel management has quoted = gram on Electric Table Cookery jointly 
ances, and numerous companies gave up winter Convention rates, and it is inter- with the Heating Device Division of the 
advertising. The merchants have used esting to note that the extension of Lake National Electrical Manufacturers As- 
small advertising space for selling elec- Shore Drive has been completed to a sociation, and other leading appliance 


trical lines as compared with that used point within one block of the hotel and 


opens , , : ; manufacturers. 
ry the utilities, and for obvious reasons. transportation from the Loop is now 


& 4 ; ‘ 60 ‘ bd Mr. Whitwell has appointed a spe- 
Che apparent neglect of small devices afforded in about 15 min. Taxicab 


has resulted because of a confidence on rates have been cut almost 50 per cent. 
the part of the utility that the depart- Commercial Executives should plan 
ment, hardware, furniture and electrical pow to attend. Bring along men in 


cial committee to carry through the pro- 
gram, consisting of D. ML. DeBard. 

. . . 
Chairman, C. E. Swartzbaugh, Presi 


a ; ‘ ae dent, Swartzbaugh Manutacturing 
stores have had their interest aroused in pivotal positions, men who are respon- 





these lines, and that they would vigor- sible for getting results. Company and Chairman, penny 5 a 
ously promote them as profitable mer- Reservations can be made by writing vice Division - NEMA, R. W. furn 
chandising items. Outlets other than direct to the Edgewater Beach Hotel. bull, General Electric Company, F. R. 
— utility were responsible for about 85 per =—— Kohnstamm, Westinghouse Electric & 
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Manufacturing Company, and C. E. 
Greenwood, Edison Electric Institute. 

It is again emphasized that this will 
not be a “campaign” but a cooperative 
program of stimulation for sales and 
advertising activity locally on the com- 
plete line of household devices which 
are so serviceable in the kitchen and din- 
ing room. Women are far from ac- 
quainted with the conveniences and the 
help of the modern lines of electric 
tableware. Utilities are expected to 
take leadership locally to correct the 
situation, and join in a cooperative en- 
deavor with manufacturers, wholesalers, 
utilities and all the trades selling ap- 
pliances. 

The slogan adopted by the Committee 
is Exectrric TABLE SERVICE SAVES 
which is expressive, and will make an 
effective advertising theme. A 
medium will be widely circulated each 
month under the caption Table Cookers 
Topics and will carry news of the plans 
of the Committee, and news items on 
sales developments. 


news 


Someone will ask, ‘““Why an expres- 
sion of national interest in the small 
appliance line?” One answer is that 
many thousands of homes should know, 
and can take advantage of the conveni- 
ences of electricity as a fuel for cook- 
ing and for preparation of food. ‘They 
may not be able to afford, or they may 
not be in a position to use an electric 
range. Should such a market be further 
overlooked ? 

Manufacturers have improved their 
lines in the past few years, made more 
serviceable devices, made them 
useful with automatic attachments, and 
more to be desired because of their ar- 
tistic appearance. Such merchandise 
should be going into the homes of our 
electric consumers in many times greater 
volume than ever before. It can be 
made profitable merchandise for the 
trades. 


more 


The advantage to the utility can be 
measured by the Commercial Manager 
if he makes a careful study of his domes- 
tic consumers. How many live in un- 
wired apartments and cannot have the 
advantage of an electric range? How 
many live in rented homes and do not 
wish to make an investment in wiring 
in the owner’s premises? ‘This is a 
handicap to range promotion if the util- 


How 


many family incomes are so low in your 


ity does not have a rental plan. 


community, that spending margins will 
not permit of an investment in an elec- 
tric range, and yet a small investment 


in a casserole, grill, toaster, or some 
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other useful cooking device, and a mixer 
to encourage easy preparation of food, 
will contribute a partial cooking ser- 
vice? And for those Commercial Man- 
agers who have cooking rates, and sell 
electric ranges, will not the promotion 
of some of the most useful of these 
devices help to sell the broad idea of 
“electricity as a fuel for cooking?” 

Let those readers who are in the util- 
ity field bear in mind that the aggregate 
kilowatt-hours used in the smaller ap- 
pliances that have popular appeal in the 
home, and which serve so well that the 
homemaker gives them normal use, 
will help in the recovery of much needed 
revenue. 

All dealers other than the utility com- 


panies are primarily interested in the 
sale of these devices. The utility is 
primarily interested in their use. This 
suggests an obligation of all Home Ser. 
vice Departments in the utility. There 
are some table cookery devices that need 
demonstration almost as completely as 
the electric range. Is it not our job to 
make electrical consumers know what 
these appliances will do for them, and 
encourage their sale? Better an elec. 
tric appliance remain in the store dis. 
play, than out of service on the cup- 
board shelf of the home. 

We start with enthusiasm and optim- 
ism. Results will depend on the whole- 
hearted support of all sales outlets, and 
utility leadership in local coordination. 


BETTER LIGHTING PROGRAM CONTINUES 


“We are enclosing Money Order for 
$5.00 which we would ask you to apply 
to twelve months’ subscription to your 
publication entitled Lighting News, at 
the same time sending us if possible the 
early issues so that we may have a com- 
plete file. Should there be any surplus 
out of the $5.00 forwarded, would you 
kindly apply it to a supply of BETTER 
LIGHT, BETTER SIGHT lapel buttons? 

‘““‘We have adopted the slogan BETTER 
LIGHT, BETTER SIGHT, and it appears on 
all our stationery and in large silhou- 
etted letters on the walls of our very 
modern Show Rooms.” 

This quotation from a correspondent 
is not from an enthusiastic utility or 
lighting equipment manufacturer in the 
United States, but a manufacturer of 
lighting equipment in Australia, indi- 
cating that the influence of the BETTER 
LIGHT, BETTER SIGHT Program has gone 
far beyond the borders of the United 
States. Canadian tied in 
much earlier. The appeal is as broad 


companies 


as it is vigorous. 
At the last meeting of the Lighting 
Chair- 


Skinner, new developments 


Program Committee called by 
man M. E. 
were discussed which will add to con- 
tributions already made for improvement 
of lighting. It agreed that 
after the distribution of the March is- 
sue of Lighting News there will be a 


has been 


cessation of publication until September. 
However, the National Committee will 
continue to function and lay its plans 
for industry improvement. 

Mr. George E. Whitwell, Chairman 


of the Sales Committee, issued a prelimi- 


nary report on lighting activities indi- 
cating that 734 cities of 10,000 popula- 
tion and over had participated in the 
E.E.I. Program. Out of 985 cities in 
this class there was 74 per cent partici- 
pation. Records show that 516 compa: 
nies operated lamp campaigns; 462 home 


lighting campaigns, and 596 commercial & 


campaigns. 

Lamp campaigns showed an average 
lamp sale per meter of 1.3, and the esti- 
mated wattage per lamp sold was 63. 

The best available statistics show : 


total sale of 350,000 wall brackets, 135, 


000 attachable fixtures, and 78,000 indi- 
rect portable lamps. 

Trade papers with an approximate 
circulation of 864,000 carried stories on 
the BETTER LIGHT, BETTER SIGHT activ- 
ity, and eight national magazines with a 
total circulation of 32,000,000 carried 
stories built around the better lighting 
idea. Fifteen hundred newspapers with 
a total circulation of 25,000,000 com- 
mented on the activity. 

During the period since November |, 
40 lighting schools have been held with 
an attendance of 24,000, and 1950 
“talks” on lighting were given before an 
aggregate audience of 59,000 people. 

What is considered one of the most 
important accomplishments was an esti- 
mated increase of 453 in lighting person- 
nel, which, though comparatively small 
in number, represents approximately a 7) 
per cent increase over last year. 

We cannot afford not to have the Na: 
tional 
effort. 


Lighting Program a_ sustained 
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COUNTRY-WIDE SALES OF ELECTRIC REFRIGERATORS IN 
1933 REACHED TOTAL OF 1,065,105 UNITS 


Refrigeration Bureau’s National Quota Exceeded by Nearly One- 
Third—Georgia Leads in Quota Realization, New York in Total 
Sales—Holiday Window Display Contest Winners Announced 


Final figures tabulated by the Elec- 
tric Refrigeration Bureau reveal that 
1,065,105 household electric refrigera- 
tors were sold in the United States in 


1933. This total, while somewhat be- . 


low the estimate for the year made by 
the Bureau in November, when the six 
preceding months had set new compara- 
tive all-time records, was nevertheless 
slightly higher than the December fore- 
cast made when the November figures 
had shown a sharp drop for that month. 

The 1933 total compares with 769,- 
920 unit sales in 1932 and 948,779 in 
1931, the industry’s previous peak year. 
With the year’s national quota set at 
approximately 800,000 units the sales 
for the twelve months represent a quota 
realization of 132.7 per cent. 

Only twelve of the forty-eight States 
failed to reach their quotas and nine 
of those .twelve scored better than 90 
per cent. Georgia registered the high- 
180.9, while Nevada 
finished in second place with 180.6 per 
cent. Alabama with 178.8, Texas with 
178, Virginia with 175.6, Maryland 
and District of Columbia with 172 and 
Missouri with 168.8 were the other out- 
standing leaders. 


est percentage, 


In the matter of total unit sales, New 
York led the way with 205,383, nearly 
20 per cent of the total for the entire 
country, while Pennsylvania ranked sec- 
ond with 103,564. 

Among the various regional divi- 
sions, the Southeastern Division led all 
the others in quota realization with a 
percentage of 160.6. This division in- 
cludes Alabama, Florida, Georgia, North 
Carolina, South Carolina, Tennessee and 
Virginia. The East Central Division, 
which includes Ohio and the border 
States of Kentucky and West Virginia, 
was second with 155.1 per cent. The 
Eastern Division, which includes Dela- 
ware and Maryland in addition to New 
York, New Jersey and Pennsylvania, 
was third with 152.7 per cent, and the 
Southwestern Division, consisting of 
Arkansas, Louisiana, Mississippi, Okla- 
homa and Texas, was fourth with 143.6 
per cent. All of which would seem to 
bear out the often reiterated statement 








ELECTRIC REFRIGERATION BUREAU 


SALES—HOUSEHOLD MODELS ONLY—TOTAL YEAR 1933 


YEARS 
QUOTA 
Connecticut 15,316 
Maine ore 6,234 
Massachusetts 39,027 
New Hampshire 4,009 
Rhode Island .... 6,435 
Vermont Neer 2,626 


New England Division 


Eastern Division 
Delaware ... 1,607 
Maryland & D.C. .... 15,944 
New Jersey 39,021 
New York 23,949 
Pennsylvania 68,754 

East Central Division 
Kentucky 8,934 
Ohio 51,228 
West Virginia .... AP ; 6,149 

Middle W est Division 
Iowa 
Kansas 
Missouri . 
Nebraska 

Pacific Coast Division 
Arizona 
California 
Nevada 

North West Division 
Idaho 
Montana 
Oregon 
Utah 
Washington 


_ 


South Eastern Division 
Alabama 
Florida 
Georgia 
North Carolina 
South Carolina 
Tennessee 
Virginia 

Great Lakes Division 
Illinois 
Indiana 
Michigan 
Wisconsin 


61,455 
22,386 
35,191 
20,689 
North Central Division 

Minnesota 

North Dakota 

South Dakota 


Rocky Mountain Diwision 
Colorado 
New Mexico 
Wyoming .. 
Southwestern Division 
Arkansas 
Louisiana 
Mississippi 
Oklahoma 
Texas 


ESTIMATED 
TOTAL SALES 
17,740 
5,699 
53,436 
3.900 
9,177 


2,767 


2,343 
27,432 
50,654 

205,383 
103,564 


14,682 
69,328 
10,207 


14,013 
12,145 
37,270 


8,746 


2,418 
62,163 
,028 


311 
524 


33,694 
17,984 
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1,065,105 


Yo QUOTA 
REALIZATION 
115.8 
91.4 
136.9 
97.2 
142.6 
105.3 


145.7 
172.0 
129.8 
165.6 
150.6 


164.3 
135.3 
165.9 


91.9 
107.0 
168.8 
111.5 


105.3 
99.0 
180.6 


89.5 
126.5 
94.9 
115.4 
82.7 


178.8 
137.5 
180.9 
163.9 
163.0 
125.0 
175.6 


117.8 

102. 
95. 
86. 


94.5 
93. 
99. 
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Above — Southern ; Left — Consumers bett 

Colorado Power Co., bm: Power Co., Jackson, 

Pueblo, Colo. 1st rs : Mich. Ist Prize— 

Prize — Central  Sta- % Central Station Less 

tion More Than 100 cate a than 100 sq. ft. 

$a. ft. x 


Oy 2 Below, right — Black- 

Below, left—Lynn Gas stone Valley Gas and 

and Electric Co., Lynn, Electric Co., Paw- 

Mass. 2nd Prize— tucket, R. 1. 2nd Prize 

Central Station More —Central Station Less 
Than 100 sq. ft. Than 100 sq. ft. 








_- 


February, 1934 


that it is the South which is leading the 
way in our national recovery from the 


depression. 


WINNERS ANNOUNCED IN 
HOLIDAY DISPLAY CONTEST 
With 340 entries, representing every 
section of the country, the Electric Re- 
frigeration Bureau’s national Christmas 
Holiday Window Display contest held 
during the recent holiday period, was 
the most successful, in the number of 
contestants, quality of exhibits and keen- 
ness of competition, of any similar ac- 
tivity ever sponsored by the Bureau. 
Contestants from forty of the forty- 
eight States, and representing communi- 
ties ranging all the way from the largest 
metropolitan centers to towns of less 
than 10,000 population, entered the 
competition, and the judges required the 
better part of two days to determine the 
(Continued on page 61) 
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Above, right — Emmons 

Hawkins Hardware Co., 

Huntington, W. Va., Ist 

Prize Dealer Less Than 100 
sq. ft. 


Center, left — The Golden 

Rule, St. Paul, Minn. 2nd 

Prize. Dealer More Than 
100 sq. ft. 


Center, right-—Fowler, Dick 

and Walker, Binghamton. 

N. Y. 2nd Prize. Dealer 
Less Than 100 sq. ft. 


Left—Tull & Gibbs, Spo- 
kane, Wash. 1st Prize. Deal- 
er More Than 100 sq. ft. 








Service from Kansas City Power and Light Company to Bonita station of Great Lakes Pipe Line Company. 


pump installation in background. 


Outdoor 


ELECTRIC SERVICE FOR OIL AND GASOLINE PIPE LINE 
PUMPING 


Since the publication in January, 
1932 of N.E.L.A. Report No. 25, “Elec- 
tric Service for Oil and Gasoline Pipe 
Line Pumping,” electrification of pipe 
line pumping stations has progressed at 
a most satisfactory rate, in consideration 
of economic conditions during the period. 
Although it was only in 1925 that the 
first use of clectric power for pipe line 
pumping was made, its advantages so 
quickly that 80 per 
cent of the power installed in pumping 
stations in 1933 was electric, the remain- 
ing 20 per cent being provided by oil 
engine. 

The earlier report, based on data of 
1930, covered a total installation of 
165,960 hp. in electric pumping stations. 
Data for 1931 showed an increase to 
181,160 hp., while installations made in 
1932 added 30,500 hp. to the total. 
There remains, however, in excess of 
600,000 hp. in oil engine and steam 
trunk line stations in the United States, 
which very substantial figure suggests 
the potential load to be gained through 
replacements with electric power as ob- 
soletion makes the earlier type of drive 
uneconomical in operation. 

As was pointed out in Report No. 


became apparent 


* Member, Industrial Power and 
committee, W. H. Sammis, Chairman 


Heating Sub- 


By W. H. STUEVE* 


25, and as has been emphasized by sub- 
sequent developments, the low initial in- 
vestment, costs, the 
flexibility of units, reasonable 
electric rates and adaptability to auto- 
made 
pumping stations the logical answer to 


low maintenance 


electric 
matic operation have electric 
the requirement of pipe line operators. 
The responsibility for the further de- 
velopment of this field is largely with 


the electric utilities. Its great possibilities 
warrant the most serious consideration. 

Among the more interesting recent de- 
velopments have been the installation in 
the East Texas Oilfield of a consider- 
able number of electrified oil pumping 
stations to handle oil to Gulf ports and 
surrounding territory, and the installa- 
tion of fifteen booster stations by the 
Great Lakes Pipe Line Company on 


Rannett type pipe line pump. Totally enclosed motor is cooled by gasoline 
flowing through pipe line. 
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lines running from the Oklahoma fields. 


The East Texas group has approximately 
15,000 electric hp. connected and the 
Great Lakes 7700 hp. Other installa- 
tions have been made in the Oklahoma, 
Kansas, Missouri, lowa, Illinois, Minne- 
sota and Louisiana during the past two 
years. 

This report, prepared as a_ supple- 
ment to N.E.L.A. Report No. 25, con- 
tains’ brief descriptions of the stations, 
and maps showing the approximate sta- 
tion location of all of the totally elec- 
trified pipe lines from the East Texas 
Oilfield to the Gulf of Mexico, and a 
map and description of the Great Lakes 
Pipe Line Company installations?. 

The following table gives the approxi- 
mate electric hp. connection for the nine 
pipe line companies operating lines from 
the East Texas Oilfield to the Gulf: 
Home O fice Electric HP. 

Installed 

Shreveport, La.. 800 

Dallas, Tex. 1,000 

Shreveport, La.. 1,250 
Liberty P.L. Co. Longview, Tex. 550 
Shell P.L. Co. St. Louis, Mo.. 1,800 
Sinclair-Texas P.L. Co. Tulsa, Okla. ..4,000 
Sun P.L. Co. Beaumont, Tex. 2,400 
Texas P.L. Co. Houston, Tex.. . 3,000 
Tyler PL... Co. Tyler, Tex. . 400 


15,200 


Company 


Arkansas P.L. Co. 
Atlantic P.L. Co. 
Atlas P.L. Co. 


TOTAL 


¥Further information on the Great Lakes Com- 
pany installations is carried in the December, 1933 
E. E. I. Bulletin, P. 288. 


Oklahoma Utilities Association 
Convention 

The Oklahoma Utilities Association 
will hold its Sixteenth Annual Con- 
vention on March 6 and 7 at Tulsa. 
All sessions will be at the Mayo Hotel. 
This Association embraces all branches 
of the utility industry and its conven- 
tions are largely attended, having ex- 
ceeded 1000 in 1929 and 30. 
will be general sessions both days, with 
division sessions for election of division 


There 


officers, and with special programs on 
the two afternoons for the Telephone 
Division. 

There will be a dinner on the night 
of March 6, with Edwin Downey, of 
Little Rock, Arkansas, attorney for the 
Southwestern Bell ‘Telephone Com- 
pany, as principal speaker. 

The presidency of this Association ro- 
tates among the several divisions. Present 
officers are R. J. Benzel, Southwestern Bell 
Telephone Company, Oklahoma City, presi- 
dent; H. B. Cobban, Northeast Oklahoma 
Railroad Company, Miami, first vice-presi- 
dent; W. B. Head, Jr., Oklahoma Power & 
Water Company, Sands Springs, second vice- 
president; W. R. Emerson, Oklahoma Gas 
& Electric Company, Oklahoma City, treas- 
urer, and E. F. McKay, Oklahoma City, 
manager. 
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GREAT LAKES PIPE LINE COMPANY 


Kansas City, Missouri 


This pipe line consists of approximately 400 miles of 8-inch line from Okla- 
homa to Des Moines, lowa, and 6-inch laterals from Des Moines to Chicago, and 
Des Moines to Omaha. A combination 6-inch and 4-inch line is installed from 
Des Moines north to Minneapolis. A gathering system of 6-inch and 4-inch pipe 
lines is located in Oklahoma for connection to refineries that produce the gasoline, 
which gathering system delivers to originating station. The 8-inch pipe line from 
Oklahoma to Des Moines has installed 7—700 hp. electric centrifugal pumps, 
capacity approximately 35,000 barrels per day. The 6-inch pipe lines have installed 
6—400 hp. electric centrifugal pumps, handling capacity approximately 20,000 
barrels per day. 1—300 hp. pump, and 1—100 hp. pump complete the installa- 
tion on this system. 

Electric pump units are known as the Rannett pumps. A special designed com- 
posite pumping unit wherein the incoming stream of gasoline cools the motor and 
then passes to the 8-stage centrifugal pump. The pumping unit is erected outdoors 
without housing and is controlled with semi-automatic electric control switches. 
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DAMAGE TO WOOD POLES AND CROSS ARMS CAUSED BY 





This report presents the results of an in- 
vestigation of wood pole and cross arm 
damage from lightning in order to obtain 
authentic information on the amount and 
seriousness of such damage, and to de- 
termine to what extent preventive measures 
are effective and warranted. Information 
obtained from 120 companies, widely scat- 
tered throughout the United States and 
Canada, on replies to a questionnaire is 
summarized, the use of pole ground wires 
and overhead ground wires is discussed, and 
detailed information, as reported by certain 
companies, is given. A statement of con- 
clusions is included. 


were built for 
the transmission of electrical energy, the 
effects of lightning disturbances on line 
operation and maintenance has been of 
serious concern to designer and oper- 
ator. Operators complained of pole and 
cross arm damage and designers came to 
their aid with the pole ground wire, 
which was considered a satisfactory so- 
lution for several years. 

With increasing demands on service 
more attention is being given to mo- 


Since the first lines 


mentary surges and short interruptions 
due to their effects on industrial equip- 
ment. ‘he pole ground wire thus ap- 
pears as the cause and not preventive 
of interruptions, for the use of this 
ground wire on wood pole lines ma- 
terially reduces the flashover value to 
ground of the otherwise highly insulated 
poles in the line, probably increasing 
the number of flashovers. The question 
arises as to whether or not the pole 
ground wire is justified when its detri- 
mental effects are given full considera- 
tion. With this in mind the Southeast- 
ern Geographic Division sent a question- 
naire to its member companies to obtain 
a detinite opinion of the operators as to 
whether or not the pole ground wire 
eliminated enough trouble from  shat- 
tering to justify its expense and the in- 
creased number of flashovers which 
would be expected as a result of its use. 
So much interest was manifested that it 
was then taken as a topic for more gen- 
eral consideration and the questionnaire 
revised and distributed nationally. 

A total of one hundred and twenty 
replies to the questionnaire were re- 
ceived, with some from each of the geo- 
_ A report sponsored by the Overhead Systems 
Committee of the former National Electric Light 
Association. Prepared by J. Coleman Jones, of the 


Overhead _ Systems Committee, Southeastern Geo- 
graphic Division. Approved for printing by Mark 


Eldridge, Chairman, Transmission and Distribution 
Committee, E.E.I. 


LIGHTNING* 


graphic divisions of the former National 
Electric Light Association. The num- 
ber of replies received from each divi- 
sion_is given in Table I in order to 
show the territory covered by the replies 
received. The replies were tabulated 
and analyzed in this grouping for con- 
venience and so that comparisons could 
be made between the replies received 
and government reports for lightning 
distribution over the country. 


SUMMARY OF RESULTS 
Meager Records Kept on Damage 


One of the most interesting points 
brought out in the summary is that 
only one-third of the companies report- 
ing keep records of the damage caused 
by pole and cross arm shattering, yet, 
figuring on an average percentage basis, 
twenty-two per cent of the lines of these 
companies are equipped with pole 
grounds. ‘This figure is somewhat mis- 
leading because for a true value, the 
total number of poles involved would 
have to be considered, and not  per- 
centage values, which were all that were 
available. The value given, however, 
is fairly representative and very likely 
not far from the true one. 


Pole Ground Wires 

The replies as to opinion regarding 
the use of pole ground wires are also 
interesting. Thirty-eight per cent of 
the replies were against pole grounds of 
any kind, sixteen per cent favored solid 
grounds, thirteen per cent favored 
ground with gaps and the remaining 
twenty-three per cent were non-com- 
mittal, probably due to lack of experi- 
ence with and information on ground 
wires with gaps. The use of bonds on 
cross arms is advocated by only a few 
companies, five per cent favoring bonds 
without gaps, three per cent favoring 


gaps, fifty-five per cent favoring no 


-bonds at all and the remaining thirty- 


seven per cent being noncommittal. 
Pole grounds protect the poles against 
damage from lightning but do not pro- 
tect the cross arms unless they are 
bonded to the ground wire. 


Cost of Damage 


Only two companies reported keep- 
ing any record of the cost of damage 
caused by shattering and two reported 
that the rotting of poles and cross arms 
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starting from lightning damage was of 
serious proportions. : 


Overhead Ground Wire 


‘Twenty-four companies reported hav- 
ing no damage to poles and cross arms 
where lines were equipped with over- 
head ground wire and twenty-five re- 
ported having some damage with lines so 
equipped. The practice in grounding 
the overhead wire varies from each pole 
to every mile, the average being about 
every third pole. Some companies ex- 
perience damage to arms on poles where 
the overhead ground wire 1s grounded 
at each pole. The foregoing figures for 
damage are about equally divided be- 
tween lines where overhead ground 
wires are frequently grounded, that is 
every pole or every other pole, and lines 
where overhead ground wires are 
grounded every fifth or sixth pole. 


Practice Compared With Lightning 
Distribution 


Forty-six per cent of the companies 
keeping records are in the Southeast, 
Southwest and Middle West Divisions. 
This territory includes the portion of 
the country where lightning storms are 
most frequent and severe, as shown in 
Figure 1, which is a map reproduced 
from the U. S. Bureau of Standards, 
Miscellaneous Publication No. 95, 
“Protection of Electrical Circuits and 
Equipment against Lightning.” There 
are no definite records as to the severity 
of the thunder storms, but according 
to information available from govern- 
ment records the intensity is most severe 
at the center of the United States with 
an arm of slightly diminishing intensity 
extending toward Florida and with 
rapidly diminishing intensity toward the 
West, North and Northeast. 

The use of the overhead ground wire 
in those same divisions is only slightly 
above the average for the country, be- 
ing considerably greater in some of the 
other divisions where lightning is not 
The same is practically true 
for the pole ground wire. In the North 
Central division four out of the six com- 
panies reporting have all poles on their 
system grounded, the average for this di- 
vision being the highest for the country, 
whereas lightning is much less frequent 
here than in other parts of the country. 
The ratio of those companies favoring 
no pole grounds to those favoring some 


so severe. 
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TaBLe I—SumMary oF REPLIES TO Qu ESTIONNAIRE 


Total 
(See footnote) No. % 
120 ; 
+1 
79 
54 
.09 
45 
O01 


Geographic Division Number* 





Number ot reports received 

Companies keeping records. 

Companies not keeping records 

Maximum poles per mile damaged oninniiliie 

Average poles per mile damaged annually 

Maximum poles per mile replaced annually 

Average poles per mile replaced annually.. 

Maximum cross arms per mile damaged an- 
nually 

Average cross arms per mile damaged an- 
nually .050 151 005 - 027.036 

Average percentage er" grounded wales 4.5 16.3 28.2 66.7 30.0 34 31.5 20.6 

Companies with gaps in pole grounds kia : 2 0 0 1 0 2 

Companies with arms grounded.. .. 8 0 6 q 1 2 2 3 

Average percentage of overhead ground wires 17.1 iy: 14.6 416142 - 17.4 

Companies favoring gaps in pole grounds.. 

Companies favoring solid pole grounds 

Companies favoring no pole ance ies 

Companies favoring gaps in cross arm bonds. 

Companies favoring no gaps in 
bonds 

Companies fecveinn no cross arm bonds. 


34.1 

65.9 
.090 
.090 
.070 
.070 


.100 
.056 
.012 
.006 


540 
.280 
.018 
015 


.041 
011 
-014 
.003 


-300 
-040 
025 
O11 


54 .050 094 540 ‘ 325 -070 055 -300 


08 .270 


13.3 3 1 0 0 0 


15.8 1 2 2 
37.5 7 3 0 6 
3.3 1 ( 0 

cross arm 
5.0 0 1 0 


67 55.8 5 5 10 10 8 


NOTE: The average values for pole and cross 
reported by those companies keeping such records. 
ported by the various companies. A more 
weighted averages could have been taken. 


The average percentage values for 


arm 
The 
representative 


damage In 
average for 
average cc 


each division are obtained by taking an average 
all companies keeping records was obtained by 
uld have been obtained if the miles of line 


of the figures for 
taking the average 
covered by each report 


damage per mile as 
of all the figures re 
were known so that 


grounded poles were taken as an average the percentage figures reported by each company. 


*Geographic Division No. 1 is the Canadian Division; 
West; 7, New England; 8, North Central; 9, Northwest; 


No. 2, 
10, 


3, East Central; 
Coast; 11, Rocky 


Eastern; 
Pacific 


4, Great Lakes; 5, Middle Atlantic; 
Mountain; 12, Southeastern; 


6, Middle 
13, Southwestern. 








TasBLte II—SuUMMaARY OF LIGHTNING 
DAMAGE TO POLES AND Cross ARMs 
FoR YEARS 1927 AND 1928 





Per Cent 

Damaged 

Number Annually 
811 
14,600 


Miles of pole line 
Total of structures 
Total of guyed 
tures in line 
*Guyed 


1.47 
struc- 
4,900 
structures dam- 
aged per year due to 
lightning 
Total of 
guyed 
Structures 


ne 159 
structures not 





9,700 
not guyed 
damaged per 

due to lightning 
Total of structures 
grounded 

“Poles replaced per year 
due to lightning dam- 
age 

*Poles damaged | per year 
due to lightning 

*Top arms dam- 
aged per year due to 


year 
5+ 





2,900 




















Fig. 1—Average number of days per year on which thunderstorms occur. 


cross 


ars a 


form of pole grounds is 45:25 for the ye 


entire country, whereas it is 11:17 for 


these same three divisions. 


Detailed Report on Lightning Damage 


Table If summarizes a detailed re- 
port made by one company showing 
damage to poles and cross arms for the 


year 1927 and 1928. During these two 


special patrol was made of the 
entire system, consisting of eight hun- 
dred miles of single and double circuit. 
Sixty-six and thirty-three ky 
lines without 
wires and twenty per 
were grounded. A detailed report was 
made of each pole which showed any 


signs of lightning damage, regardless of 


pin type 


were overhead ground 


cent of the poles 


lightning 
Middle cross arms dam- 
aged per year due to 
lightning 
arms dam- 
aged per year due to 
lightning 


Bottom cross 


20 


One-half of cases of damage for two-year period. 





r Cent 
maged 
nually 


1.47 


r period. 


February, 1934 

its severity. In sixty-eight per cent of 
the cases of damage, the pole received 
some of the damage and in fifty-seven 
per cent the top cross arm was involved. 
More interesting, however, is the com- 
parison of damage to guyed poles to 
that on unguyed poles, the ratio being 
about five to one, notwithstanding that 
only one-third of the poles were guyed. 
This demonstrates the detrimental ef- 
fects of an incidental ground, such as 
a guy, in decreasing the lightning spark- 
over value of the structure, thus making 
it more susceptible to lightning damage 
when not totally protected, as by a pole 
ground wire. ‘This survey was discon- 
tinued as it was felt that the damage 
found was not serious enough to jus- 
tify it. 

On this same system is was necessary 
to bond and ground arms and poles in 
some locations to prevent pole burning. 
On one section of 66 kv line sixty miles 
long, the total number of flashovers lo- 
cated from ground patrols for the years 
1927 and 1928 was twenty-six. Every 
guyed pole, which was every third pole, 
was then bonded and grounded and the 
total number of flashovers for the years 
1929 and 1930 was seventy-five, almost 
three times as many as for the two years 
preceding the bonding and grounding 
program. ‘The thirty-seven flashovers 
reported on this line during 1930 were 
all on ground poles. The flashovers re- 
ferred to are those located by evidence 
of power arcs, presumably resulting in 
line interruptions. 

On this entire svstem twenty per cent 
of the poles were bonded and grounded, 
whereas, during 1930 there were six 
times as many cases of flashover reported 
on grounded poles as on ungrounded 
poles. During this year there were one 
hundred and forty-two flashovers re- 
ported from ground patrols on two hun- 
dred and four miles of line, an average 
of seven-tenths flashovers per mile. ‘This 
is equivalent to eighty-six per cent of 
the flashovers on twenty-five per cent of 
the lines and on these two hundred and 


tour miles of line every guyed pole was 
bonded and grounded, these being the 
only lines where all guyed poles were 
bonded and grounded. 


In interpreting the above data, it 
should be kept in mind that the figures 
on flashover are based upon 
tions from patrols and not interruptions 
due to flashovers. Because of the ten- 
dency of the arcs to hug the insulators 
where the 


observa- 


bonded or 
grounded, arc damage to the porcelain 
is undoubtedly greater than in cases 
where the hardware is not bonded or 


hardware is 
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grounded. For this reason, less damage 
would be observed on patrol under the 
latter condition. It is recognized that 
in the case of direct lightning stroke a 
power arc flashover is to be expected ir- 
respective of the condition of bonding 
or grounding, and that a surge may 
travel one or more spans to flashover 
at a grounded or guyed point of low 
insulation value. Caution 
cordingly be exercised in using these 
data as a direct measure of the increase 
in susceptibility of a line to lightning 


should ac- 


flashover interruption from grounding 
or bonding of hardware. A substantial 
increase in such susceptibility is, 
ever, undoubtedly indicated. 
The territory 


how- 


this 
tem is in a section of the country where 


covered by sys- 
the average number of storms per year 
is about eighty, as shown on the map in 
Figure 1, the maximum for this country 
being ninety. ‘The experience of this 
company, where lightning 
considered 


conditions 
may be extremely severe, 
should discourage the use of the pole 
sround wire except in special cases. 
One northern I[Ilinois, 
with a considerable amount of 33 kv, 


all-wood 


company in 


has contributed 
information ot considerable interest on 
damage to structures by lightning. 


construction, 


‘This company reports structure dam- 
age to all-wood construction to be of 
substantially the same amount as with 
the conventional tvpe of construction. 
The all-wood construction makes use of 
pin. type 


insulators, weod 


braces, and 


cross arm 
insulators, with 
one conductor carried on a ridge iron 
and the other 


wood guy 


carried 
on a ten-foot cross arm installed six feet 
below the top of the pole. 
tional 
type 


two conductors 


The conven- 
construction makes use of pin 
and steel arm 


braces with all three conductors carried 


insulators cross 

on a ten-foot cross arm at the top of 
the pole. 

The data on damage are shown be- 

low: 

No. of cases of 

damage per 100 

miles of line 

1930 1931 

Severe damage to poles or 

arms, with 

construction 


cross conven- 
tional ; 
Severe damage to poles or 
cross arms, with all-wood 
construction fa shee 3.34 4.7 


meant those 
cases where repairs on account of dam- 


By ‘severe damage” is 


age by splintering or shattering are re- 
quired. Minor damage, that is, 
cases where repairs were not neccssary, 


those 


was accurately reported only on the 
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all-wood construction and amounted to 
between one and two per cent per year 
of the total number of structures. The 
cross arm damage was in general sub- 
stantially less than the pole damage. 

Investigations of the splintering indi- 
cated that the splintering in many cases 
did not start from bolts by which the 
hardware was attached to cross arms or 
poles,’ or by which the guys or cross 
arms were attached to the poles. This 
leads to the belief that clamp-type fit- 
tings would not diminish the damage by 
lightning to the equipment, although 
they would, of course, be beneficial in 
holding the parts together when severe 
An example of this 
is the ridge iron supporting the middle 
conductor at the top of the pole. This 
is fastened to the top of the pole by 
bolts. In general, any 
splintering which occurred at the top 
of the pole started from the corners of 
the ridge iron rather than at the through 
bolts. “There have been some cases, 
however, in which the poles were split 
through the bolt holes. 


damage does occur. 


two through 


Three different styles of wood guy 
insulators are in use: ‘The first con- 
sists of two thirty-inch wood sections 
in series without horns; the second con- 
sists of a section 
tected by horns having a clear 


nine-foot wood pro- 
air gap 
of seventy-eight inches; and the third 
consists of a seven-foot wood section 
with a clear air gap of forty inches. Con- 
siderable shattering lightning 
was experienced with the first style and 
it was concluded that horns would be 
necessary to prevent this. 


due to 


No damage 
has occurred to the other two styles, al- 
though the air gap on the second is 
somewhat greater than has been gener- 
ally recommended. There are about 
one hundred and fifty of these in ser- 
vice in comparison with about thirteen 
hundred of the third class. A consid- 
erable portion of the insulators in the 
second class were used as replacements 
of those in the first class which failed. 
Experience has shown that the seven- 
foot insulators with the forty-inch air 
gap are more susceptible to maintenance 
of the power-follow are across the gap 
than with the other types. This effect 
is, of course, dependent to a large extent 
on the length of path over wood be- 
tween the guy attachment and the con- 
ductors. 


Types of Construction 


The types of construction covered by 
these reports include practically all con- 
ceivable designs of using wood 
poles and wood or steel arms, both pin 


lines 
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type and suspension. ‘The variety was 
so great that no particular analysis and 
comparison could be made which would 
show any conclusive information as to 
the advantages or disadvantages of the 
different types with reference to shat- 
tering by lightning. 


Conclusions 


The following conclusions can be 
drawn from the data and other infor- 
mation received: 


. Ground wires, either overhead or on the 
pole, protect the pole from damage due 
to lightning discharges. The protection 
afforded the pole and cross arm by the 
overhead ground wire alone is not as 
complete as with the pole ground wire. 


. Bonding of the cross arm hardware pro- 
tects the cross arm from damage due to 
lightning discharges. 


.Information submitted by several com- 
panies indicates that grounding of struc- 
tures substantially increases the number 
of interruptions caused by 
flashover. 


insulator 


. Study of the data and also the consensus, 
as given in the replies, indicates that the 
amount of lightning damage to poles and 
cross arms is not serious enough to war- 
rant grounding these parts. This con- 
clusion was based upon consideration of 
construction cost and unfavorable oper- 
ating with grounded structures, 
from the standpoint of relative interrup- 
tions and costs of restoration of service 
and repairs. There are, of course, 
special cases where grounding of poles 
and cross arms to protect them against 
lightning damage is advisable. 


results 


. Generally speaking, the subject of light- 
ning damage to structures has not re- 
ceived thorough study by most of the op- 
erating companies. 


. The damage to poles and arms 
from lightning is only nominal in the 
majority of cases, and the cost of such 
damage accordingly appears to be 
tively unimportant. 


cross 


rela- 


. The rotting of poles and cross arms from 
damage caused by lightning is not im- 
portant. 


. The use of gaps in pole grounds is still 
in the experimental stage. 
APPENDIX 
All Wood Construction 


The fuller utilization of the insulat- 
ing value of wood to increase the flash- 
over value of lines is being studied and 
tested in a number of places throughout 
the country. 
shattering of poles, cross arms and gu\ 
insulators is one of the most important 
After 
two or three years of experimental in- 


The damage caused by 


factors entering into this design. 
stallations in sections of the 
where lightning is most 
large holding company has made a com- 
plete report on their experience. “The 


country 


severe, one 
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PRIZE AWARDS 
FOR 1934 


April 1st Last Date For 
Making Entries 


Readers of the BULLETIN are 
reminded that April Ist is the 
last date on which entries for 
the Byllesby prize, the Forbes 
prize, the Lindemann prize, the 
McGraw prize, the Charles A. 
Coffin Award and the Martin 
Award can be forwarded for 
consideration by the Prize 
Awards Committee. Entries 
for the Hughes Award may be 
mailed up to April 15th. 


Information on the several 
awards for 1934 administered 
by the Prize Awards Com- 
mittee of the Edison Electric 
Institute was published in the 
October and November issues 
of the BULLETIN and is re- 
peated on page 52 of this issue 
for the benefit of new sub- 
scribers. Member companies 
may secure from the Institute 
posters for bulletin board us+ 
carrying the information con- 
tained on page 52. 








summary of these findings as regards 


pole, cross arm and guy shattering is as 
follows: 


i. 


Horn gaps on poles with ratio of air gap 
length to pole gap length of 0.35 and 
ratio of clearance from horn tip to pole 
to length of pole gap of 0.18 will quite 
positively prevent damage to the wood 
in the pole gap. On one line where the 
ratio of air gap to pole gap was 0.45, 
the wood poles were not protected from 
damage. 


insulators with 
a ratio of air gap length to wood insula- 
tion lenath of 040 and clearance from 
horn tip to wood to 
length of 19, appear 


Horn Zaps on wood guy 


aood insulation 
from limited data 
protection to the 
insulators. In one 
protective horns with these ratios did not 
prevent 


to provide quite safe 


wood guy instance 
splintering of the wood in the 


guy insulator. 


Cross arm horns installed on lines with 
units and three feet ten 


wood cross arm 


tive insulator 
inches of insulation in 
series having a ratio of air gap to length 
of cross arm insulation of 0.39 and also 
with five units and six feet six inches 
of wood cross arm in series having a 
ratio of 0.33 between air gap and length 
arm insulation, have provided 
protection for the arms in all but one 


of cross 


instance 


‘The necessity for protection of cross 
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arms from lightning damage by means 
of horn gaps or bonding wires varies 
with the type of construction. For 
sixty-six kv pin type designs with about 
two feet of wood between the insulator 
pin and brace attachment, no severe dam- 
age has been reported and protection does 
not appear to be necessary. For in- 
sulator strings of six and seven units 
with seven feet of wood cross arm in 
series, damage in some instances has 
been severe, even completely shattering 
the arm and dropping the conductor. 
From the impulse tests and also from op- 
erating data there appears to be a ten- 
dency for arcs to take a diagonal path 
from the conductor to the arm at some 
point between the insulator attachment 
and the pole, this characteristic being 
pronounced with the shorter in- 
sulator strings and pin type construction. 
For the lower voltages lines (sixty-six ky 
and below) this feature might well be 
utilized to advantage for protecting the 
cross arm, also for decreasing the prob- 
ability of insulator damage from power 
after flashovers have taken place. 
It is probable that with four or five in- 
sulator units and two to four feet of 
unbonded cross arm, shattering will not 
be sufficiently serious in the usual light- 
ning territory to warrant cross arm horns, 
With this arrangement the wood fibers 
at the end of the arm should be held to- 
gether to prevent splitting, by horizontal 
split bolts with large washers, also using 
large washers on the eye bolts or by 
clevis clamps which fit around the end 
of the arm. 


Wood pole gaps made by opening the 
pole grounding wires and placing bands 
around the poles have in some cases 
failed to protect guy insulators from 
damage with a ratio of pole gap to guy 
insulation length of 0.75. Also the dam- 
age to the wood between the pole bands 
has been so severe that pole horns are 
readily 


more 


arcs 


justified to decrease pole dam- 
age in territory where lightning storms 


are common. 

Pole horn gaps with a ratio of 0.40 be- 
tween air gap and guy insulation length 
have not prevented guy insulator dam- 
age in all cases. 

Bonding the guy anchors to the pole butt 
grounds by means of buried wires on a 
resistances of 
individual grounds ranged from fifty to 
one thousand ohms and at the same time 


particular line where the 


installing fuse Hashover indicators on the 
horn gaps, 
limited data that 


indicated 
about one-half of the 
flashovers took place through the air gaps 
between the 


pole from very 


horns and _ prevented 
while the other 
insulators, 


pole 
damage 
over the guy 


guy insulator 
half flashed 
splintering them fuses 


without blowing 


on the pole horns. In no case was a fuse 
blown on the pole horns on a structure 
damaged on_ the 


and a guy insulator 


same structure. After this experience the 
ratio of air gap on the pole horns to guy 
insulation length was decreased to 0.29 on 
one-half of the line and to 0.33 on the 
other half, and in one instance a guy 
insulator was splintered where the ratio 


was 0.29. 








ering 
it. 

n op- 
ten- 
path 
some 
ment 
being 
r in- 
ction. 
ix ky 
Il be 
y the 
prob- 
ower 
place. 
‘e in- 
et of 
ll not 
light- 
horns, 
fibers 
Id to- 
zontal 
using 
yr by 
» end 


y the 
bands 
cases 
from 
Oo guy 
dam- 
bands 
is are 
dam- 
storms 


+0) be- 
length 
dam- 


e butt 
on a 


ifty to 
e time 
on the 

very 
of the 
r gaps 
vented 
other 
lators, 

fuses 
a fuse 
‘ucture 
yn the 
ice the 
to guy 
).29 on 
on the 
a guy 

ratio 


This report explains suggested standards 
for high and low voltage cable entrances 
for underground transformers for manhole 
installations on standard radial distribution 
systems and A.C. low voltage network in- 
stallations. By their adoption cable en- 
trances can be made readily interchange- 
able among all makes of transformers. 
These standards have the approval of both 
the Underground Systems Committee and the 
principal manufacturers of transformers. 
This work was completed by the Under- 
ground Systems Committee, N.E.L.A. just 
before its dissolution. 


Objective 

At present the industry has in ser- 
vice many makes and types of under- 
ground transformers on radial distribu- 
tion and low voltage network systems. 
Each make requires different wiping 
sleeves, terminal lugs, and _ various 
methods of attaching the wiping sleeves 
to the case. Because of this, cable en- 
trances are not interchangeable among 
the various makes of transformers. 
This lack of interchangeability of cable 
entrances on underground equipment 
imposes an added burden to the indus- 
try by increasing the cost of repairs and 
the length of time service must be in- 
terrupted to replace equipment that has 
failed. It also creates difficult operat- 
ing and maintenance problems. ‘lo 
avoid these delays and problems some 
companies have adopted standards of 
their own which are made part of their 
transformer specifications for 
ground installations. If more 
panies adopt this procedure an undue 
and unnecessary burden will be placed 
on the manufacturers. 

Interchangeability of cable entrances 
can be effected without affecting the de- 
sign of the apparatus itself. “Therefore, 
any standardization along these lines 
will not restrict the development of ap- 
paratus. This desired interchangeability 
of cable entrances can be accomplished 
by all concerned adopting the standards 
as set forth in this report. These stand- 
ards have the approval of both the Un- 
derground Systems Committee and the 
manufacturers. In order that the in- 
dustry as well as the manufacturers de- 
tive the maximum benefits therefrom, 
the Underground Systems Committee by 
resolution passed at the October 5, 1931, 


under- 
com- 





“A report of the former Underground Systems 

mittee, Engineering National Section, N.E.L.A.., 
(. T. Sinclair, Chairman, Prepared by the Sub- 
committee on Standardization of Underground 
Equipment, L. G. Smith, Chairman. Approved for 


printing by Mark Eldridge, Chairman, Transmis 
sion and Distribution Committee, E.E.1. 


INTERCHANGEABLE CABLE ENTRANCES FOR 
UNDERGROUND TRANSFORMERS* 


meeting in Cincinnati, urged that all 
companies support these recommended 
standards by incorporating them in 
their purchase specifications and that 
the manufacturers also adopt them as 
their standards. 


Procedure 


The first step was to obtain respon- 
sible representatives of manufacturing 


companies. To this end accredited rep- 
resentatives of the General Electric, 
Westinghouse, and Allis Chalmers 


Companies were appointed to the sub- 
committee. ‘The manufacturers’ repre- 
sentatives had full authority to agree to 
any proposed standards. The first 
problem was to pick the most uni- 
versally accepted designs from the point 
of view of the operating companies so 
that a standard could be adopted, which 
would obtain the most general use and 
would impose the minimum re-tooling 
burden upon the manufacturers. <A 
study of the wide variety of cable en- 
trances in use indicated that there were 
two fundamentally different designs, 
namely, screw type of cable entrance 
and the bolted on type. The question 
was also raised as to the desirability of 
making a type of cable entrance by 
which the cable could be disconnected 
from the transformer without necessi- 
tating the removal of the top of the 
transformer. It was decided that this 
would not be feasible for the smaller 
transformers, this type of design being 
proposed only for the 75 and 100 kv-a 
single phase transformers, and the cor- 
responding sizes of 3 phase transform- 
ers. These alternative propositions 
were presented to the Underground 
Systems Committee. As a result of 
this, thirty-two out of thirty-three rep- 
member 
panies expressed themselves as favorable 
to the screw type of cable entrance. In 
reference to design whereby the cable 


resentative operating com- 


could be disconnected trom the trans- 
former without removing the trans- 
former top, twenty companies out of 
thirty-three expressed their preference 
for this scheme; eight gave no prefer 
ence, and five expressed themselves as 
being not favorable to this scheme. Sub 
sequent correspondence with these five 
companies resulted in their expressing a 
willingness to accept it. 

With this preliminary work estab- 
lished the final proposal for a complete 
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interchangeability as outlined in this re- 
port was accomplished. After the com- 
pletion of this work a final report was 
circulated to all of the member com- 
panies. There were forty-six operating 
companies represented on the Under- 
ground Systems Committee.  Forty- 
four replies were received, forty of 
which were favorable to the report and 
two unfavorable. One company raised 
certain questions which have been subse- 
quently answered and one company 
stated it did not care to express an opin- 
ion as it did not use manhole transform- 
ers. In view of the overwhelmingly 
favorable vote on the part of the oper- 
ating companies and the agreement of 
the manufacturing companies, this re- 
port should be incorporated in the speci- 
fications of operating companies purchas- 
ing manhole transformers and should be 
made a standard on the part of the man- 
ufacturing companies. 
Definitions 

Due to the difference in the applica- 
tion and the requirements for different 
types of underground transformers, the 
standards for interchangeability were 
drawn for two different classes of trans- 
formers, namely, standard manhole 
transformers and network transformers. 
By standard manhole transformers. 
either single-phase or three-phase, are 
meant those transformers manufactured 
more or less as standard distribution 
transformers, similar to the normal pole 
type unit except designed for manhole 
service. These transformers are sup- 
plied usually for radial distribution sys- 
tems operating at a primary voltage of 4 
kv or 2.3 kv. By network transform- 
ers are meant those transformers manu- 
factured for use on a-c low voltage net- 
works. ‘These transformers usually pre- 
sent different design problems for the 
cable entrances in view of the fact that 
the terminal chamber 
becoming more or less universal. 


arrangement is 
Net- 
work transformers usually operate on 
systems having primary voltage in the 
neighborhood of 13.2 kv. 


Cable Entrances for Standard Manhole 
Transformers 


These proposed standards cover both 
primary and secondary cable entrances 
as follows: 

1. Low voltage cable entrances (sec- 
ondary) are covered in Figures | and 2 
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= TABLE 2 
t. DS Tye STANDARD SCREW _ TYPE 
LOW VOLTAGE TRANSFORMER BUSHING DIMENSIONS LOW VOLTAGE TRANSFORMER BUSHING DIMENSIONS 
FOR STANDARD SINGLE PHASE MANHOLE TRANSFORMERS FOR THREE PHASE STANDARD MANHOLE “TRANSFORMERS 
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Fig. 1—Standard High and Low Voltage Cable Entrances Fig. 2—Standard Low Voltage Cable Entrances 


For standard manhole ners, low voltage bushing for ingle-phase For standard manhole transformers, low voltage bushings for single-phast 
un from 5 to 37% kv-a., }-phase units from 15 to lf units from 50 to 100 kv-a., and for 3-phase units from 150 to 300 kv-a. 
For standard manhol ransf 1er 4 kv. bushing all z€8. On these sizes of transformers a removable cover will be provided on the 
For 4 ky. bushings f work ansformer bushing pocket so that the leads may be disconnected without removing 

For dimensions of low voltage bushings see Tables 1 and 2 the top of the transformer. 
For dimensions for high voltage } hing e Table 4 For dimensions see Tables 1 and 2 
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STANDARD SCREW TYPE 
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AnD 150 [a 3004- VA. TrHeee PASE TRANSFORMER. 
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Fig. 3—Standard High and Low Voltage Cable Entrances for 
Network Transformers 
Por network transformers using single conductor cable and terminal chamber 
Roe of cable entrances 
k. dimensions for low voltage bushings see Table 
r dimensions for high voltage bushings see Table 





Fig. #—Alternatives Permitted 


Either a straight tapered wiping sleeve 
Either a hexagonal or castellated type 


wrench may be provided, 
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and Tables 1 and 2. Figure | covers 
the design for single-phase transformers 
from 5 to 37% kv-a and three phase 
transformers from 15 to 100 kv-a. For 
this range of sizes the cable connections 
are made direct to the terminal board 
or to a lug on an extension from the 
terminal board provided by the manu- 
facturer. Since the connections 
made inside the transformer, it is neces- 
sary to remove the top of the trans- 
disconnect the cable leads. 


are 


former to 
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the wiping sleeve will be straight, so 
that by means of a removable cover on 
the bushing pocket the leads can be dis- 
connected without removing the top of 
the transformer. ‘Table 4 covers the di- 
mensions for the primary entrances. 


Cable Entrances for Network Transformers 

Standards for interchangeability are 
recommended for both primary and sec- 
ondary cable for network 
transformers as follows: 


entrances 





TAsle 5 


STANDARD DIMENSIONS FOR ScREWwTYPE 
hicy Vo.rTace Bussines FoR /32 KY SINGLE FWASE AND THREE 
wast NETWORK TRANS C/SING SINGLE CONDUCTOR CABLE 
Were JTeenina. Cram seRs Are sep Bar GeoanDine SwiiCcHes Are Nor 
FROVIDED See fia 3 
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Figure 2 covers the design for low volt- 
age cable entrances for single-phase units 
of 50 kv-a and larger and three-phase 
units of 150 kv-a and larger. On the 
larger sizes of transformers the length 
of the cable extending within the bush- 
ing pocket, that is, the “G” dimension, 
is shortened so that the connection to 
made within the bushing 
removable 


the cable is 
pocket. By means of a 
cover to the bushing pocket, the trans- 
former leads may be disconnected with- 
out removing the top. Table 1 shows 
the dimensions for the 
transformers and Table 2 for the three- 
phase transformers. Where a_three- 
wire connection is all cable en- 
trances shall be of the same size. 


single-phase 


used, 


2. High voltage cable entrances (pri- 
mary). In view of the fact that the use 
of 4 kv and 2.3 kv is practically uni- 
versal for primary voltage of radial dis- 
tribution systems, the interchangeability 
was based upon this range of voltage 
of primary cable. Figure 1 applies to 
all the sizes of primary cable entrances. 
However, in order to correspond with 
the low voltage cable entrances on 50 
kv-a and larger single-phase transform 
ers and on 150 kv-a and larger three 
phase units the “G” dimension is short- 
ened and the cable extending inside of 


1. Low voltage cable entrances (sec- 
ondary). Since the use of the terminal 
chamber for network transformers has 
become practically standard these pro- 
posals have been prepared assuming the 
use of the terminal chamber. Figure.3 
shows the type of design. ‘The dimen- 
standard 
will be 


sions recommended as 
shown in Table 3. It 
that the standards are based upon cable 


are 
noted 


size rather than transformer capacity. 
The reason for this is that on network 
systems the size of cable used for the 
secondary mains is usually independent 
of the transformer capacities used. 

2. High voltage cable entrances (pri- 
mary). \f the primary voltage is + ky 


the same standards for the primary 
cable entrances will be used as for the 
standard manhole type of transformer, 
Table 4. 
However, with the use of the terminal 
chamber, as explained in a note on Table 
4, a shorter ““B” dimension will be used 


and the cable extending inside of the 


as covered in Figure 1 and 


rather 
For 


13.2 kv cable entrances, the size of the 


wiping sleeve will be straight 


than curved, as shown in Figure 1. 


bushing or wiping sleeve will be based 
upon the outside diameter of the cable, 
as shown in Figure 3 and Table 5. 
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Alternatives Permitted 

In adopting the designs included jn 
this report, the following alternative 
methods of construction, as shown jp 
figure 4, are open to the manufactur. 
ing companies at their discretion or 
upon request of the purchaser: 

1. Either a hexagonal nut or a cas. 
tellated nut can be used for clamping 
the wiping sleeve onto the transformer 
case. The castellated clamping nut has 
the advantage that it can be used with 
a spanner wrench. 

2. Either a straight or tapered wip- 
ing sleeve may be provided. 


Iowa Sales and Distribution 
Meeting 


The 1934 Sales and Distribution 
School of the Iowa Public Utilities As. 
sociation was held at the Russell-Lam- 
son Hotel, Waterloo, Iowa, on January 
22-23. <A joint session of both group 
was held during the forenoon and after- 


ings being held on the following day. 


This meeting was well attended with} 
interesting discussions of utility prob-§ 


lems being given at the first general se- 
sion by B. J. Price, president of the 
Iowa Public Service Company; Arthur 
Huntington, of the Iowa Electric Com- 
pany, and Frank R. Innes, Westem 
editor of the Electrical World, 


and residence illumination. 


Numerous exhibits of line material] 
appliances and illumination equipment § 
were placed on display by electrical sup} 


ply companies and jobbers. 


Committee on Statistics and 
Accounts, N.A:R.U.C. 
The National Association of Railroai 
and Utilities 
nounced that the personnel of its Con 
Statistics Accounts 0! 


Commissioners 


mittee on and 


Public Utility Companies for the em] 
Chairman} 
Milo R. Maltbie, New York; W. Mi 
Hammond, IIlinois; L. R. Bitney, Mir§ 
Penns! 
Wisconsin} 
Riley E. Elgen, Dist. of Col.; Everett 


suing year is as follows: 


Frank Morgan, 
H. Bickley, 


nesota; B. 
vania; John 


E. Stone, Massachusetts; Charles F 
Martin, North Dakota, and Albert £ 
Maine. 


Lamb, 





The§ 
second general session was devoted to 
a paper on the Effect of Range Load! 
on Demand, Consumption and Revenue, § 
and to a discussion on better lightin:§ 
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STATUS OF METER MOUNTING DEVELOPMENT 


One of the most timely and impor- 
tant subjects now being studied by the 
Electrical Equipment Committee is the 
problem of customer meter mountings, 
for two leading reasons: 

(1) The need for better control of energy 

diversion 

(2) Economies that may be realized in 

meter installation and operation 

Recognizing the importance of the 
situation, the Edison Electric Institute 
has, under the auspices of the Electrical 
Equipment Committee, two subcommit- 
tees, one on “Meter Mounting” and 
one on “Energy Diversion” working to- 
gether to find a satisfactory solution to 
these problems. 

With upwards of twenty million 
house service meters in use today, it is 
not difficult to appreciate the very real 
money savings if all these meters had 
been made for one simple interchange- 
able method of mounting, affecting not 
only installation but subsequent 
costs of maintenance and reconnections. 
Such interchangeability might be com- 
pared to the incandescent lamp, which, 
as is well known, started out with a 
variety of mountings without inter- 
changeability. 


cost 


So far as meters now in service are 


} concerned, much of this opportunity for 


savings is lost or deferred. However, 
with the movement for conversion to the 
outdoor location, which is being accel- 
erated, and for new meters to be pur- 
chased, there remains opportunity for a 
worth while saving if a simple standard 
of interchangeability for all makes of 
meters can be worked out and put into 
effect. This is the problem which the 
subcommittee has tackled. 

Simplification and interchangeability 
of mounting has progressed slowly due 
to diverse practices among power com- 
purchasing and _ installing 
meters, but the committee believes that 
if an agreement in principle as to needs 
can be arrived at among the power com- 
panies, it will be quite possible to work 
out with the manufacturers a generally 
satisfactory the 


standard — for 


mounting of house meters. 


single 


A standard such as proposed for new 
work and for reinstallations, of course, 
will mean at the start more or less in- 
convenience to every company because 
of the present diverse refinements and 
Practices of mountings. However, the 
opinion seems to be general that. this 
Movement is worthy and that the ben- 


thts to be realized will soon outweigh 


inconveniences incidental to the putting 
in effect of such a unification of practice. 
The Subcommittee on Meter Mount- 
ings has now reached the stage of need- 
ing the constructive criticism and ad- 
vice of the men on the properties who 
have to deal with this problem in a 
broad minded way. The following re- 
cent report to members of the Electrical 
Equipment Committee by O. K. Cole- 
man (of the American Gas and Elec- 
tric Company), Chairman Meter 
Mounting Subcommittee, presents the 
subcommittee’s analysis of the situation, 
submits a draft of principles of power 
company needs and requests from the 
members a definite answer to 
fundamental questions. 


certain 


SUBCOMMITTEE REPORT 


The Meter Mounting Subcommit- 
tee has been active for several months. 
Meetings have been held and the sub- 
committee members are in agreement as 
to the work to be done, and the proced- 
ure. They feel that a new standard 
meter mounting is necessary. The 
work of the subcommittee has reached 
the point of requiring representative ad- 
vice from the operating companies. 

In order to carry forward this work 
it is absolutely necessary to have a 
thorough agreement on principle and a 
definite policy before making any attempt 
to proceed with the details of develop- 
ing a standard meter mounting. The 
development of such standards in the 
past has always been complicated due to 
the attempt to handle details in a large 
committee. It was therefore the inten- 
tion to overcome this by getting the in- 
dustry to agree on the principles in- 
volved and then leaving the details to 
be worked out by a small committee, 
such as has been set up. 

The meters being used today, as far as 
mounting is concerned, have been stand- 
ardized to a certain extent. This was 
arrived at only after about 35 or 40 
years’ experience, or from the beginning 
of the industry up to about + or 5 
vears ago. ‘These meters are standard 
in that the same rating of meter of dit- 
ferent manufacturers will fit into the 
same trim. Having thus finally arrived 
at such a standardization of mounting, 
it might be asked why it is necessary to 
open the discussion at this time. Chang- 
have this. 
There are two changes, both compar- 
atively recent, which make a change in 


ing conditions necessitated 
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mounting 
meters 


desirable. The _ original 
were made for open wiring. 
With the adoption of enclosed wiring, 
the wiring was adapted to the meter by 
providing a hole in a box or a fitting 
that would permit the open wire ter- 
minal of the meter to be inserted. The 
two changes mentioned above which 
make this method of installation imprac- 
tical are— 


(1) A change in the sequence in refer- 
ence to the relative location of meter 
switch and fuses. Whereas the old 
practice was to install the meter on 
the load or customer's side of the ser- 
vice switch and fuses, the new prac- 
tice, in order to eliminate or discour- 
age diversion of energy and to sim- 
plify customers’ equipment, is to put 
the meter on the service or line side 
of the switch and fuses. To do this 
some additional box or 
necessarily be provided. 
The growing popularity of outside 
meters makes a standard desir- 
able. Probably the most important rea- 
son for the outside meter is to dis- 
courage diversion of energy, but 
there are also a number of other ad- 
vantages, such as 


outlet must 


new 


lower cost service 
wiring to the customer, lower reading 
cost, elimination of skip readings and 
estimated bills, and avoidance of the 
nuisance to the customer of admitting 
meter readers. 


To meet these new conditions prac- 
tically every operating company has de- 
veloped some type of make-shift bex or 
enclosure for installing the meter ahead 
of customer's equipment either indoors 
or outdoors. The manufacturers, too, 
have been busy and two different gen- 
eral ideas or methods have been devel- 
oped. One of these follows from the 
development of a detachable meter. The 
meter housings have recently been rede- 
signed so that all manufacturers’ meters 
could be adapted to, or be interchange- 
able with this or a housing of equivalent 
dimensions. The other general line ot 
development contemplates mounting to 
accommodate several different types of 
bases, some for indoors, some for out- 
doors and some for both, all interchange 
able. 

Such diversified development will un- 
doubtedly be both to the 
The 
viewpoint is 
it is to work out of this 


expensive 
users and to the manufacturers. 
problem from a_ broad 
therefore clear; 
maze of developments one device or 
piece of equipment on which all can 
standardize and on which all can con- 
centrate their eff 


efforts. To give some 


(Continued on page 61) 








PRIZES 


to be administered by the 


EDISON ELECTRIC INSTITUTE 
AND AWARDED IN 1934 








PRIZES TO INDIVIDUALS 
For Papers on Subjects Relating to the Electric Light and Power Industry 


BYLLESBY PRIZE.. Accounting 


Cash prizes of $100, $50 and $25 donated by 
Byllesby Engineering and Management 
Corporation, in memory of Colonel H. M. 
Byllesby, for the three mos: 
papers showing How to Increase the Useful- 
ness of the Accountant in the Electric Light 


and Power Industry. 


FORBES PRIZE .. Public Relations 

A cash award of $250 donated by Mr. B.C. 
Forbes, Editor, Forbes Magazine, for the most 
meritorious paper dealing with the subject 
of Public Relations in the Electric Light and 


Power Industry. 





person employed by a com: 


ta m Electric Institute is eligible to enter the com 
person is eligible to win two years in succession the identical prize 
or lower prize of the same award, but is eligible for a higher prize of 
that award. Papers must be the original work of the pnied or 
authors, prepared exclusively for this competition. Pa y be 
of any length, and pen-and-ink drawings or photographs satable for 
rn pea may be included. Papers should be typewritten on one 
le only. 





ny having membership in the Papers 


meritorious 


McGRAW PRIZE .. Engineering 

Cash prizes of $250, $150 and $100 donated 
by Mr. James H. McGraw, Chairman of Board, 
McGraw-Hill Publishing Company, for the 
three most meritorious papers on any Engi- 
neering or Technical subject relating to the 
Electric Light and Power Industry. 


RULES AND CONDITIONS OF CONTESTS FOR PRIZES TO INDIVIDUALS 





tition. No 


LINDEMANN PRIZE. . Electric Cookery 


Cash prizes of $150, $100 and $50 donated by 
Mr. A. L. Lindemann, Vice President and | 
General Manager, A. J. Lindemann and 
Hoverson Company, for the three most meri- 
torious papers dealing with the Advantages 
of Electric Cookery for Domestic Purposes. 


will not be returned to contestants, but wiil become the 
property of the Edison Electric Institute and will be available for 
inspection at the General Offices of the spesomong 
served to publish any paper entered in the contes' 

The first page of the manuscript must give the following information: 
the name of the prize for which the paper is submitted, title of paper, 
name of author, name and a 
character of position and home a ' 
anhbmitted for more than one prize. | 


—e 












The right is re- 







ddress of employing caout Uae title or 
ddress. One paper may not be 









CHARLES A. COFFIN AWARD 


Sponsored by the General Electric Company 


A Gold Medal, known as the Charles A. Coffin 
Medal, will be awarded to the public utility 
operating company within the United States 
which, during the year 1933, has made a dis- 
tinguished contribution to the development of 
electric light and power for the convenience and 
well-t.#ng of the public and the benefit of the 
industry. The company awarded the medal 
will also receive $1,000 for its employes’ benefit 
or similar fund. 

An invitation to all electric light and power 
companies in the United States to make pres- 
entations of their accomplishments during 1933 
was extended in October 1933. 


Complete details and registration forms for the Charles 
A. Coffin Award may be secured from the Secretary, 
Edison Electric Institute, 420 Lexington Avenue, 
New York. N. Y. 


PRIZES TO COMPANIES AND INDIVIDUALS | 
For Accomplishments in Speafied Activities 





HUGHES AWARD 


Domestic Electric Cookery Load 


A cup donated by Mr. George A. Hughes, 
President, Edison General Electric Appliance 
Company, Inc., to the Company Member* of 
the Edison Electric Institute showing the great- 
est contribution to the development of the 
Domestic Electric Cookery Load, through pro- 
motion, or selling, or both, during the fifteen- 
month period, January 1, 1933, to March 31, 
1934, and cash prizes totaling $1,000 to the 
individuals responsible for the achievement. 


All entries for the Hughes Award must be for- 
warded by April 15, 1934, to the Secretary, 
Edison Electric Institute, 420 Lexington Avenue, 
New York, N. Y, 


*All ciectric light and power companies which registered 
up to May 15, 1933. and company members of the 
Edison Electric Institute which registered on or before 
July 25. 1933. are eligible for the contest terminating 
on April 1, 1934 

















MARTIN AWARD 


| 
} 
| 
Rural Electrification | 





A bronze plaque donated by Mr. Thomas W. 

Martin, President, Alabama Power Company, 

to the Company Member of the Edison Electric | 

Institute showing the greatest contribution to ' 

the advancement of Rural Electrification (agri- | 
} 
} 
' 







cultural advancement within the company’s 
territory due to uses of electricity, development 
of rural load, cooperation with other agencies, 
extension of rural lines, organization and plan 
for conducting rural electric development) dur- 
ing the calendar year 1933. 








Complete details and registration forms for the Martin 
Award may be secured from the Commercial Department 
Edison Electric Institute, 420 Lexington Avenue, New 
York, N. Y. 



















Elaborate and costly exhibits are entirely unnecessary. 
The merit of an enterprise presented in papers or ex- 
hibits will be the prime factor in determining awards, 
without regard to the size of competing companies. 


Winners will be announced and prizes awarded at the 1934 Convention of the Edison Electric Institute 


PRIZE AWARDS COMMITTEE: George B. Cortelyou, James E. Davidsoa, Frank W. Smith, Chairman 


Papers and exhibits for 1934 prizes must be for- 
warded by April 1, 1934, except as otherwise stipulated, 
to the Secretary, Edison Electric Institute, 420 Lexing- 
ton Avenue, New York, N. Y. 
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Sioux City is the capital of the 
world’s richest agricultural empire—ad- 
yvantageously located at the junction of 
three great states: Iowa, South Dakota 
and Nebraska, and at the point where 
the Big Sioux and Floyd rivers and 
Perry Creek empty into the Missouri 
River. It is the shopping center of four 
states, drawing its retail trade from 
northwest Iowa, southwestern Minne- 
Fsota, southeastern South Dakota 
northeastern Nebraska. 

§ As the slogan implies—‘‘Home Mar- 
Sket for the Great Northwest’—it is 
Sone of the major marketing centers of 
F the great Middle-West, where the In- 
S dustrial East meets the Agricultural 
p West. 

§ Sioux City is lowa’s foremost indus- 
S trial center, leading the Hawkeye state 
\in manufacturing, jobbing, meat pack- 
§ ing, live stock, grain and milling, dairy 
Sand produce marketing, bee keeping 
= and honey marketing, as a retail center, 
Sand as a rail and power center. 

Sioux City is located 509 miles west 
got Chicago in Woodbury County in 
B northwest approximately 359 
© miles southwest of the Twin Cities and 
| 100 miles north of Omaha, Neb. 

® The area of Sioux City is 45 square 
i miles, ranking among the largest cities 
4 of the United States in size. Its alti- 
Q tude is 1158 ft. above sea level. 


and 


lowa, 


Conservative estimates of the popu- 
lation residing within the corporate lim- 
s of Sioux City is 86,000. Contigu- 
Hous suburbs making up the Greater 
§ Sioux City swell the population to 91,- 
500 inhabitants. This includes the 
B towns of South Sioux City, Neb., and 
4 Stevens, S..D. Sioux City is the second 
2 largest metropolis in Iowa, being sur- 
E passed in size only by the capital city 
© of the state. 


The Sioux City Gas & Electric Company 
S The Sioux City Gas & Electric Com- 
pPany and its affiliated companies form 
the largest public utility group in Iowa, 
turnishing electric, gas, steam heat, and 
® Street railway service. 


The illumination department is_re- 


For this presentation of accomplishments in the 


Promotion of electrical advertising the 1933 James 
M. Gilchrist award was made to the Sioux City, 
lowa, Gas & Electric Company. Cash award to 
Mr. C. R, Tracy, Illuminating Engineer of the 
company. (Supporting data and exhibits abridged 
‘or publication.) 


Gilchrist Prize Paper 
PROMOTION OF ELECTRICAL ADVERTISING* 


sponsible for the promotion of electrical 
advertising, sign maintenance, and sign 
week activities. “These activities are out- 
lined in this presentation. 


Company’s Advertising Display 


The photograph, Fig. 1, shows the 
display used on the main office build- 
ing of the Company in Sioux City, 
lowa. 

This display has been in use nightly 
since its installation on Dec. 20, 1928, 
as a monument to electrical advertising. 

It was designed for the purpose of 


merchants the 
various possibilities in the electrical ad- 
vertising field, containing three 
thousand (3000) lamps of various sizes 
and types, and two Neon ornamental 
designs. The total connected load of 
the display is 49 kw. 

The features of electrical 
advertising are embodied in this display, 
namely: legibility, brightness, motion, 
originality, beauty, color, border, pic- 
ture, size, position and maintenance fa- 
cilities—an often neglected. 
The photograph shows the ladders and 


demonstrating to local 


over 


essential 


essential 


Fig. 1—Electrical Advertising on Main Office Building, Sioux Cit) 
Electric Company 
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ELECTRICAL ADVERTISING SURVEY MAINTENANCE AGREEMENT FOR ELECTRICAL ADVERTISING as t 

usec 
© This Agreement, made this 


7 

Stam g a Sioux City Gas & Electric Company and aeccewevessasasecccence 
Address = — esac — ‘ ch 

In consideration of the mutual agreements herein contained and the payments herein provided for, the parties up 

a . 

Location of Display res pares a2 . ’ ‘ a hereto mutually agree as follows ri 
Manufacturer ------—--------------~ ae . — : 1. The Sioux City Gas & Electric Company shall inspect and maintain the Electrical Advertising Display list. 
located at ‘ a a sh staan tapi letiaiiahtnimanieaaa the 
Approximate Size: Length--_--.--- ain ee Height = for . - ‘“ .-, Reading pers 


SIOUX CITY GAS AND ELECTRIC CO., Sioux City, lowa ILLUMINATION DEPARTMENT 


Single Face [7] or Double Face (7) Condition: Excellent(] Good[] Fair[7] Poor 


{ ----Quantity -...... a Volt ~----c--n=~ by painting 
Lamps in Border i Quantity and varnishing same every two years, washing and cleaning same every two months excepting December, Janu- two 
aia ary and February ; and shal! inspect and replace burned out lamps, broken glass letters, defective Neon tubing, adv 
Lamps in Interior - - - od Quantity ... a Vo y 
transformers, and shall wind and set the necessary time clocks, and shall furnish complete flasher service, g { 
Lamps in Channel Letter - - - a Quantity sa Volt Type 0 
— ‘ 2 iccniananeneRneS ae ere nee shall pay 


Lamps in Exposed Lamp Letter - - Ruantity the Sioux City Gas & Electric Company the sum of ($.......--...) --- i and 


{ a 3 a ncscecuatity. - : we Volt per month and shall use the display an average of not less than four (4) hours per night during the term of quit 
La n Miscellaneous} 
amps i scellaneou: | - — J Volt this agreement or any extension thereof. 
tere 


ing all reasonable hours during the term of this agreement or any extension thereof. pro! 


o 


Color Caps - a 2 i a z Quantity a aie Type 3. The Sioux City Gas & Electric Company shall have access to the display and its appurtenances dar. 


‘ a | Watts per Ft 

Neon ing 4 r 
Watts per Ft b nevacencannnn-nennnnenneenennes erasorennaseenceenenennnnenceneanccnecnenennnen th in 

ndemnify and save harmless the Sioux City Gas & Electric Company from any and all damage or causes of 

Neon Transformers — - = - i econdary Voltag tena 
action whatsoever arising from the operation and maintenance of said advertising display except any damages 

a - ios + ‘ e . * 4 

Flasher LJ a y or causes of action arising directly from the acts of the employees or agents of the Sioux City Gas & Electric ] 

Time Clock - - Company. “a4 

sur 

lk Display Connected? - oO No 5. ‘The term of this agreement shall be for a period of P year from and after the : 


Is Display Used Every Night? - tl 7 Days per Week commencement of service hereunder, which is hereby determined as being on the- ; ly 1 


Number of Empty Sockets Number of Burned Out Lamps e F ee é 2 em ee > cilit 
periods until cancelled by written notice of their election to discontinue the service being given by- either ll 
Call. 


ROUGH SKETCH OF DISPLAY 
OF DISPL party to the other 30 days prior to the expiration of any such above named period. 
Dated at Sioux City, Iowa, this day of i me... 3 Il 
mal 
SIOUX CITY GAS & ELECTRIC COMPANY pe 
Fig. 2 (above) Survey Sheet es pair 
B disp 
and 
Dec 
nish 


foot rail equipment for simplifying main- program revealed a total of +82 displays Maintenance Program z lam 


Fig. + (right) Maintenance Agreement 


tenance. installed of which the largest percent- In the absence of an organized main and 
Changeable copy is used in a portion age were in need of attention, 20 per tenance company it behooves the utili gj 
of the display to feature slogans and cent were not used regularly, while 2 to inaugurate this type of service. com 
company advertising. per cent were not even connected. A Maintenance is a valuable asset wie [ng 
few of them had not been used for four both the merchant and the utility. Fromg *¢#" 
or five years. Empty sockets and the merchant’s viewpoint it assures him ule 
An electrical advertising survey is burned out lamps averaged about 100 of having his display kept in first-clas | cloc 
very important for the establishment ot watts per sign. condition throughout the year, and i of 
veal 
disp 
I day 
b agre 
base 


Electrical Advertising Survey 


the maintenance program. These facts are only obtainable from insures the utility of the revenue whic! 


A survey made in 1928 previous to a survey of this nature. The survey it is justly entitled to, of the promp 


the inauguration of our maintenance — sheet, Fig. 2, is self-explanatory. replacement of burned out lamps ani 


hou 
Gentlemen: ‘| 
® turn toward an t 
ttines neglected We notice that on November 10th and 14th your electric prov 
Sign was not lighted between the hours of 7:00 P.M. and 10:00 P.M., 
on of your display, sugzests that it the sign coming on at 10:00 P.u¥. and burning through until 11:00 mal 
should be r € . 83 matic, servicing and not terely an P.M. 
anmal rej ; mer 
During the time your sign was not lighted (7:00 P.M. to : 
We are fully equipped and prepared to render a complete mainte- 10:00 P.M.) by actual count, 1545 people passed ycur door. How cons 
nance Service, consistin; of weekly inspection, cleanirg, painting and many of these people are prospective purchasers? thre 
waehing, replacenent of ned out lamps and defective or broken Neon ‘ 
tuting, along rith a Time clock and flasher service for a stall tonthly 
charge. 


Naturally our thought 
mportant but of 


tising Display. 


Are you familiar with the small cost of using your elec- the 
tric sign to identify your business location during the evening h 
Take a look at your Electrical Advertising Display tonizht, then hours, and the possibility of making buyers out of window shoppers? nat 
before it slips yor zind, firet thing in the morning call 58011 the Illumi- Perhaps, there has been some error in setting your time clock. abo 
nation Departzent and we will gladly quote you on our complete Maintenance 
Service. No obligation of course. The time clock "On" setting for this period of the year it thei 
5:15 P.M. and "Off" at 11:00 P.M., according to the chart mintained 


Give your Electrical Advertising Investment an opportunity to in- in our office for electrical advertising. cloc 


crease your business, by keeping it in firet class condition at all times, 
Your Electrical Advertising Display and Show Windows are the eyes through 
which prospective customers see your store. Keep them clear and bright. Yours very truly, 

Yours very truly, SIOUX CITY GAS @ ELECTRIC COMPANY 


SIOUX CITY GAS & ELECTRIC COMPANY 


CHP L - RL Tracy 


C.R. Tracy 
Tlluminating Enginéer Illuminating Engineer 


Figs. 3A and 3B—Specimen of letters soliciting use of Maintenance Service 
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broken or defective Neon tubing, as well 
as the assurance that the display will be 
used every night. 

The names and addresses of the mer- 
chants obtained from the survey make 
up the maintenance suspect or mailing 
list. Agreements are solicited through 
the use of direct mail in the form of 
personalized letters mailed about every 
two months to the owners of electrical 
advertising displays. (Two specimens 
of letters used are shown in Figs. 3A 
and 3B.) Each mailing produces in- 
quiries from the merchants showing in- 
terest In Our maintenance service and a 
prompt follow-up of the inquiry results 
in successfully obtaining the 
tenance agreement (Fig. 4). 

The information obtained from the 


main- 


b survey is used for estimating the month- 


ly maintenance service charge and fa- 
cilitates closing the transaction in one 
call. 

The rendered under our 
maintenance agreement consists. of: 
painting and varnishing of the entire 
display once every two years, washing 


service 


@ and cleaning every two months except 


December, January and February, fur- 
nishing and replacement of burned out 


lamps, broken or defective Neon tubing 


and transformers, weekly inspection and 


fwinding and setting of time clocks to 


compensate for the shortening and 
lengthening of the days throughout the 
year, based on a predetermined sched- 
ule for the “on” setting of the time 
clock. This schedule provides a total 
of 1535 burning hours throughout the 
vear. The merchant agrees to use the 
display an average of four hours per 
day during the term of the maintenance 
agreement. The time clock schedule 
based on the total hours averages 4.2 
hours per day. 

« The weekly setting of the time clock 
proved to be a good selling point for 
maintenance service. Attention of the 
merchant is called to the fact that a 
considerable saving may be effected 
through a systematic weekly change of 
the time clock “on” setting. ‘The mer- 
chant is inclined to change the setting 
about once in a couple of months and 
their negligence in winding the time 
clock results in the sign not being 
lighted or if lighted, not turning off 
Properly. We have found the time 
clock feature an asset to our mainte- 
Nance service. 

To insure the merchant’s knowledge 
that he is receiving regular and ade- 
quate service, a system of inspection 
tickets, Fig. 5A, are used by the main- 
tenance men; each time an inspection 
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Figs. 3A and 5B—Obverse and Reverse 
Sides of Maintenance Inspection Tickets 


or any work is performed on the dis- 
play a notation is made on the inspection 
ticket, indicating the nature of the work 
by a check mark opposite the classifi- 
cation. An extra blank line is provided 
on the ticket for miscellaneous items. 
The service men are required to secure 
the signature of the merchant each time 
any work is done or an inspection made 
of the display. 

The reverse side of the inspection 
ticket, Fig. 5B, is used as the cost rec- 
ord. Notations are made as to the 
hours of labor and truck time, also the 
number and sizes of lamps used, as well 
as other items which constitute a por- 
tion of the average replacements for 
maintenance service. The material is 
and the tickets turned in at 
the office each day. The costs are added 
by a clerk and the total amount is shown 
on each ticket. 


classified 


These costs are tran- 
scribed to another form that is kept as 
a permanent The inspection 
tickets are filed for future reference, in 
case the merchant raises a question of 
not having received service. These 
tickets are retained in the file for twelve 
months, after which time they are de- 
stroved. 


The 


record. 


permanent record cards men- 


SIGN MAINTENANCE RECORD amounts 
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Fig. 6—Permanent Record Card 
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tioned previously consist of three in- 
dividual four by six cards. The first, 
Fig. 6, is used for a complete annual 
record of work performed on the dis- 
play, including the dates, also the name 
and address, the amount of the monthly 
charge, the date of the agreement and 
the expiration date. A notation is made 
of the date the display was painted and 
the number of lamps required for the 
initial filling. 

An unruled buff-colored card is used 
for keeping a month-to-month record of 
the costs of the individual display. These 
costs are divided into two classifications, 
labor and material. ‘The total cost is 
carried forward from month to month, 
so it is possible at a glance to determine 
the actual amount of labor and material 
spent on any given display. 

A salmon-colored card is used for 
recording the date and number of times 
the display has been washed. This card 
is kept in a monthly index and when 
the washing record is noted on the card 
it is set ahead two months so that it 
automatically appears when the next 
washing period is due. It is the duty 
of the clerk to make a list of the dis- 
plays the first of each month that are 
scheduled for washing. This record is 
given to the maintenance crew for com- 
pletion of the work and the returned 
signed inspection tickets reveal the in- 
formation that the display has been 
washed. 

The monthly charge is figured from 
the information contained on the sur- 
vey sheet and is based on the following: 
the cost of painting and varnishing the 
display—this portion of the work is let 
for contract to sign painting organiza- 
tions; plus one and one-quarter filling 
of lamps at list price and Neon tubing 
replacements—(an insurance policy is 
taken out covering Neon tubing break- 
age and the cost of the policy is used 
in computing the maintenance charge). 

To the above items is added the cost 
of washing which is figured at twenty 
cents per square foot of area of the 
display. 

One-fourth of an hour of labor is 
used as a figure for winding and set- 
ting the time clocks. "Twenty per cent 
is added to the total of the above items 
for miscellaneous replacements, consist- 
ing of: flasher brushes, Neon transform- 
ers, defective Neon tubing, broken glass 
letters and any other contingencies that 
may arise. 

The sum total is the yearly main- 
tenance cost of the individual display 
and this is divided into twelve equal 
amounts, thereby arriving at the month- 
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ly charge which is billed to the cus- 
tomer in advance. 


Installation of Displays 


Figures 7, 8 and 9 are typical of some 
of the displays installed during 1932. 

We have found it advantageous to 
provide facilities for installing displays 
along with our maintenance program. 
and we have been successful in securing 
the installation most of 
the large displays installed in Sioux 
City, owing to the reliability of ou 
company and the modern facilities for 
this type of work. 


contract for 


Among the installations made are the 
following : 
Montgomery-Ward & Company 
Sears Roebuck & Company 
Bishop Cafeteria 
Ryal Miller Chevrolet Company 
And numerous other smaller jobs. 


Advertising and Publicity 
The 


10, is an example of the type of dis 


newspaper advertisement, lig. 
play space used in the local newspapers 
and is descriptive of displays sold and 
installed through 
forts with one of the larger companies. 


our cooperative ef 


A sixteen millimeter film showing ou: 
sign maintenance and installation work, 
and also our 1932 National Sign Week 
show window displays, has been made. 
It is used at 
clubs, and conventions for publicity pur 
It is our intention to add to this 
film so as to eventually have a complete 


meetings of merchants, 
poses. 


story of about 800 feet in length. 


National Sign Week Activity 
National Week 
in 1932 by the company, through the 
cooperation of 


Sign was observed 


various manufacturers. 
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Figs. 7, 8 and 9—Typical Exam- 
ples of Display Installations 


This was the fourth consecutive year 
that the company has tied in with the 
National Sign Week activity through the 
use of exhibits and window displays. 

We dedicated the period to the users 
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Sioux City, lowa 


How MucH 
Is Your Name Worth? 


When You Buy A 


NEON SIGN 


THINK of ADVERTISING 
VALUE FIRST 


THE MOST PROFITABLE 


SIGNS that are so STRIKING 


So well-designed for your purpose that 
they attract attention, create favorable im- 
pressions and a positive identification OF 
YOUR LOCATION AND YOUR BUSINESS 


We have the experience and the facilities for the de- 
sign and construction of distinctive NEON and ELEC- 
TRIC DISPLAYS of every description 
Without obligation we will submit suggestions 
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of electrical advertising, the merchant 
of Sioux City, who have helped improve 
the appearances of the business section 
through the use of appropriate signs. 
The following letter to the mer- 
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Fig. 10—Example of advertisements used in local newspapers 
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February, 1934 
chants was mailed out a week in ad- 
vance of Sign Week: 

“During the week of March 14 to 19, 
1932, the Seventh Annual National Sign 
Week will be observed throughout the coun- 
try. This year the entire week will be 
dedicated to the users of electrical ad- 
vertising—the merchants of Sioux City who 
have done much toward making the streets 
of Sioux City extremely attractive by using 
electrical display advertising. 

“During the week of March 14 to 19 ow 
company will inspect your display and_ re 
place burned out or defective lamps and 
thoroughly wash and clean your sign with 
out extra cost over and above the list price 
of the lamps used, as our contribution t 
you in observance of this event. 

' “Write or phone 58011, Sign Maintenance 


Department, for this service.” 


The response received from this offe: 
was beyond our expectations, our mainte- 
nance men were kept busy for almost 
two weeks, washing and relamping dis- 
plays. 

Invitations were mailed to our entire 
list of commercial accounts, calling at- 
tention to our window displays and we 
believe that every merchant in our city 
viewed the displays. The text of this 
invitation read: 

“You invited to inspect the soo 
window display at our office, 515 Fifth 
Street, any day or evening, between March 
14 to 26, 1932. 

“Introducing 


are 


the latest developments in 


the field of Electrical Advertising: 
Animated Neon Displays 
Silhouette Letter 
Combination Lamp and Neon 
Photo-Electric Cell 
Massed Lamp Signs 
Display Advertising 
Changeable Copy 
Neon Animator 
Color Hoods and Flashers 
Time Switches and Accessories 
“Be Sure to See This Display. 
“This is Seventh Annual National 
Week.” 


Sign 


Owing to the interest created in the 
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CONFERENCE OF ELECTRIC LIGHT AND POWER 
GROUP REPRESENTATIVES ON ELECTRICAL 
COMMITTEE NFPA 


A conference of the representatives of 
the Electric Light and Power Group 
on the Electrical Committee, National 
Fire Protection Association, was held at 
the general office of the Institute, on 
January 24. Various rules of the 1933 
edition of the National Electrical Code 
were and_ consideration 
given to the alleged effect on water 
supply of the grounding of utilization 
Sev- 
eral newspaper articles have appeared 
within the last few weeks which obvi- 


discussed Was 


circuits to water piping systems. 


ously were intended to warn water com- 
panies of the possibilities of water con- 
tamination due to pipes carrying elec- 
tric current, but these appear to be 
greatly exaggerated when judged upon 
the meager data and information avail- 
able. ‘The detrimental effects mentioned 
are said, under certain conditions, to 
result in discoloring the water and giv- 
ing to it an objectionable taste and odor. 
it was decided to recommend that the 


i mB 


and consider the desirability of the tor- 


endeavor to determine the facts 


mation of a joint committee to work 
with representatives of the American 
Water Works Association and other in 
terested groups. 

Another important matter considered 
was the preparation of standards for 
wiring materials and appliances for sub- 
mission to the American Standards As- 
sociation approval as American 
Standards. Such standards have for- 
merly been made by the Underwriters’ 
Laboratories of the National Board ot 
Fire Underwriters and it was felt that 
the time has come when manufacturers 
and users should be represented in the 
preparation of such standards. The 
conference approved basic principles to 


for 


be used as a guide in a discussion at an 
industry conference which is to be held 
soon for the purpose of discussing ar- 
rangements whereby such standards will 
be prepared in the future by a group 
consisting of a broader representation. 

Several Electrical Code mat- 
ters, including bare neutral wiring and 
current theft, 


other 


were discussed. 








display, we found it necessary to keep 
it in the windows for an additional week. 

Both of our large show windows were 
(See Fig. 11) 
carry out our ideas, it was necessary to 


used and in order to 
build a floor and back-ground in the 
windows and divide them into sections, 
making a total of seven shadow boxes, 
in each of which we featured one large 
display, depicting a particular type of 
electrical advertising. Small flashing 
signs were used on the background as 


More than 
150 yards of black theatrical duvetyne 
were used for the sides and background. 

We believe the window displays cre- 
ated an unusual amount of interest in 
electrical advertising locally; in fact. 


a title for each shadow box. 


we received numerous requests for infor- 
mation, which were turned over to the 
different manufacturers for follow-up.* 


*An article. “Hlow We Promote National Sig: 
Week" by C. R. Tracy. Illuminating Engineer, 
Sioux City Gas & Electric Company published it 
February. 1933. Ys s of $l Times 
ribes the 
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Fig. 11—Window Display at Main Office Building 


During National Sign Week 








During the past year, two of the 
reports prepared by the Joint Sub-com- 
mittee on Development and Research 
have dealt with the 
power systems at harmonic frequencies. 
The titles of these reports are ““The Im- 
pedances of A-C Supply Systems at 
Harmonic Balanced 
Components,” and “The Impedances of 
A-C Supply Systems at Harmonic Fre- 
quencies to Residual Components.”’ 
These impedances are often required in 
connection studies of 
induction problems. 
ample, in making estimates of the ef- 
fect of the 
wave shape of the A-C supply circuit 
it is essential to know the impedances 
of the supply circuit to balanced com- 
ponents at 
cies of interest. 
the effect of residual voltages such as, 
for example, triple harmonic voltages 
arising in a generator operating with 
grounded neutral it is necessary to know 
the impedance to residual components of 
the system to which it is connected. In 
preliminary estimates of such situations 
as these, measured values of impedances 
are rarely available, and consequently 


impedances of 


Frequencies to 


with noise fre 


quency Kor ex 


mercury arc rectifiers on 


various harmonic frequen- 


Similarly, to determine 


methods of estimating them, such as 
are described in these reports, are very 
helpful. 

The system impedances through 
which the balanced harmonic compo- 


nents regulate are the phase-to-phase or 
phase-to-neutral impedances. As a mat- 
ter of convenience use has been made of 
the equivalent phase to neutral circuit 
in the report dealing with balanced 
components. For the residual compo- 
nents the impedance obtained by the 
methods given in the report is that of 
the circuit consisting of the three line 
conductors in parallel with return in 
the earth and grounded or neutral con- 
ductors. 

In making calculations of system im- 
pedance it found 
build up a composite equivalent circuit 
made up of elements representing the 
impedances of the lines and of the vari- 
ous pieces of connected equipment. In 
this equivalent circuit overhead trans- 
mission lines or cable circuits can be ap- 
proximately represented by networks of 
inductive and capacitive reactances, and 
equipment such as transformers, reac- 
tors, regulators and rotating machinery 


was convenient to 





POWER SYSTEM IMPEDANCES AT HARMONIC 


FREQUENCIES 


reac- 


these 


inductive 
calculating 


can be represented by 
tances. Methods of 
equivalent impedances for the various 
component parts of a power system are 
described in detail in the reports, 


summaries of the necessary formulas and 


and 


constants are included. 

One important difference between 
the methods given in these reports and 
the corresponding methods of calculat- 
ing impedances at fundamental frequen- 
cies appears in connection with the de- 





termination of the impedances of over- 
head lines. Since frequencies up to 
2000 cycles are often important in noise 
coordination problems, impedance cal- 
culations must be made for conditions 
where the electrical length of the cir. 
cuits involved is large. As a conse. 
quence, it is common to find at least 
one, and sometimes several, points of 
resonance within the frequency range 
of interest. The accompanying figure 
(Continued on page 64) 



























































































































COMPARISON OF ESTIMATED AND MEASURED 
IMPEDANCE-TO-RESIDUALS OF 12.5 KV. TRANSMISSION SYSTEM 
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| “Electric Cooking for Institutions,’ by H. E. 


| “Hotel Kitchen Fuels,” by J. 











BIBLIOGRAPHY ON COMMERCIAL COOKING AND BAKING 
ARTICLES* 


1925-1933 Inclusive—Listed in Chronological Order 


1925 
“Commercial Electric Cooking,’ by A. M. Lloyd, Electrical World, 
March 21. 
“Electrical Cooking Aboard Ship,” by L. E. 
News, April. 


McDougall, Marine 


‘Superiority of Electric Cooking at Cleveland,” Electrical World, 
May 23. 

“Commercial Electric Cooking Gains,” Electrical World, May 23. 

“Report of Electric Cooking and Heating Committee 1924-25,” 
N. E. L. A. Pub. No. 25-41, June 15. 

“Commercial Baking for Load and Profit,’ by G. W. Cole, Electric 
Light and Power, June. 

“Cafeteria Has 125 KW Cooking Load,” Electrical World, July. 

“Modern Bakery Uses Electricity to Operate All Equipment,” Jour- 
nal of Electricity, August. 

“Electrified Hotel Kitchen, Hotel Bruitt, New Britain, Conn.,” Elec- 
trical World, August. 

“An All-Electric Kitchen,” by R. I. Smith, Electrical World, August. 

“Electric Oven Bakes 3600 Loaves of Bread Hourly,” Electrical 
World, October. 

“Some Facts on Electric Kitchens,’ by A. M. Lloyd, Hotel Bulletin, 
November. 

Kahlert, Electrical 
World, December. 

“The Electric Bakery,” by C. F. Lamont, Electric Light and Power, 
December. 


1926 


“Complete Electric Kitchen in Salt Lake Hospital,’ Electrical World, 
Jan. 16. 


4 “Value of Range Load,” Electrical World, March 20. 


“Electric Baking Facts and Experiences,” by Grant Call, Baker's 
Helper, April 15. 

“Utah Hospital Reduces Peak Cooking Demand 30 Per Cent,” by 
M. L. Cummings, Jr., Electrical World, April 24. 
“How Setting A Specific Catering Standard Builds 
Howard S. Nichols, Hotel Management, May. 
M. Welch, Cornell University Report, 


Sales,” by 


June 12. 


“A 160 KW Bread and Pastry Oven,” by F. M. Brown, Electric 


Light and Power, July. 

“Replacing Gas Rotary Reel Type Oven with Electric Travelling 
Oven,” Journal of Electricity, Aug. 15. 

“Value of the Cooking and Heating Load to the Electric Service 
Company,” by E. F. Perkins, Journal of Electricity, Aug. 15. 


» “Types of Ovens—The Travelling Oven,” Journal of Electricity, 


Aug. 15. 

“Modern Bakery Is Operated Electrically in California,’ Power 
Plant Engineering, Oct. 1. 

“A Good Load for Combination Gas and Electric Properties,” by 
S. Halle, Electric Light and Power, November. 

“Electric Baking Growing in Favor,” Electrical World, Dec. 25. 

“Electrically Heated Commercial Cooking and Baking Equipment,” 
by R. H. MacGillivray, Electric Journal, December. 

“Sales Plan for Commercial Cooking,” N. E. L. A. Pub. No. 26-2. 


1927 
“Trend in Electric Cooking in Hotels,” by H. J. Manger, The Hotel 
Bulletin, January. 
“Industrial Electric Heat,” by N. J. 
February. 
“Two All-Electric Kitchens in Allerton Hotel, Cleveland,” Electrical 
World, Feb. 26. 


Roberts, N. E. L. A. Bulletin, 


_ Prepared by Industrial Power and Heating Subcommittee of the Sales 
mmittee, Edison Electric Institute. 


“Country Club Cooks Electrically,’ by D. T. 


“New Electric Oven in 
“Cooking by Electricity at Malolo,” by P. H. 


“Electric Bakery Equipment Discussed,” Electrical World, July 
“What to Expect from Electric Baking,” 


“Desirability of 


“Fisher Bros., Cleveland, First Electric Bake Oven,” 


“Large Electric Bake Ovens,” by W. E. 


“Large Electric Baking Ovens,” 


“Roasting Cereals with Electric Heat,’ Electrical World, July 7. 
“Electric Heat—Its Service to the Steward,” by Grant Call, Inter- 


“Large 
“Electric Heat in the Baking Industry No. 1," by J. L. 


“Electric Heat in the Baking Industry No. 2,” by J. L. 


“Are Range Values Elusive?” by 


“Power Requirements for Electrical Doughnut Kettles,” 
1 


“Commercial Cooking and Baking,” 


Waby, Electric Light 
and Power, March. 


“Commercial Cooking Means More Kw. Hr. Consumption,” by A. M. 


Lloyd, N. E. L. A. Bulletin, March. 


“Off Peak Electric Power Costs Little. Store It for Off Peak Loads,” 


Motorship, March. 


“Proof of the Pudding,” by A. M. Lloyd, Electric Light and Power, 


April. 

General Baking Co., Brooklyn Plant,” 
Electrical World, June. 

Vivian, Marine News, 
July. 

23. 
by A. N. Otis, Electrical 
World, July 30. 

Commercial Cooking 


N. E. L. A. Pub. No. 267-90, August. 


Load to Cos.,” 


Power 


“Commercial Electric Cooking Costs Six Mills per Meal,” by L. H. 


Lingemann, Electrical World, Sept. 3. 
Electric Light 
and Power, November. 


“Bake Oven Engineering,” by P. G. Pirrie, Bakers Weekly, Dec. 10. 
“Electrical Baking A New Source of Revenue,” by R. M. Ganters, 


Current News, December 27. 


1928 


“Progress of Electric Cooking in Commercial Fie!d,” by Grant Call, 


Tavern Talks, Jan. 21. 
Styles, Electrician (London), 
Feb. 3. 


“Electric Baking of Food Products Proves Economical,” Electrical 


World, April 14. 


“Cooking at Six Mills per Meal,” by R. S. Creel, American Greeter, 


June. 


“Historical Notes on Cooking and Baking Equipment,” Institute of 


Electrical Engineers, June. 
Institute of Electrical Engineers, 
June. 


national Steward, August. 
Mining Cooks 
Sept. 22. 


Property Electrically,” Electrical World, 
Faden, 
Electric Light and Power, September. 

Faden, 
Electric Light and Power, October. 


“Selling Commercial Electric Cooking in Non-Competitive Areas,” 


by S. Halle, Electric Light and Power, November. 


“All Electric Bakery—Mutual Chain Stores,” Electrical West, Dec. 1. 
“Economy of Electrical Equipment Proven in S. & W. Cafeteria,” 


Electrical South. December. 


1929 


“Courage, A -Great Factor in Success,’ by Mel Wharton, Western 


Restaurant, January. 


“Tests on Electric Cookery,’ by W. S. Scott, Cafeteria Management, 


Feb. 19. 

W. S. Scott, Electrical World, 
March 9. 

Electrical 
World, April 20. 


“Commercial Cooking Attractive at 3c.,"” Electrical World, May 4. 
“American Hotel in St. Louis has Changed to Electricity,” Tavern 


Talk, June. 
by O. H. Wilhelmy, Electrical 


World, July 13. 
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“A Picture—Installation for a Famous Resort,” by Mel Wharton, 
Western Restaurant, July. 

“Exclusively Electric,’ Pacific Coast Record, August. 

“Electric Cooking in Small Units,’ Western Restaurant, September. 

“Electrically Driven Machines and Electric Ovens,’ Electrical Re 
view (London), Dec. 20. 


“Modern Kitchen Construction,” by V. R. Bliss, Architectural Forum, 


December. 
1930 
“Recuperative Bread Making Shows Economics,” Electrical World, 
Jan. 18. 
“Test of Bread Baking Ovens,” by J. G. Cofhn and H. W. Gever, 
Gas Age-Record, Feb. 1. 
“When the Chef Does It Electrically,’ by W. S$. Scott, American 


Restaurant, February. 
“All-Electric Automatic Machine 
national Review, February. 


Makes Doughnuts Dun’s Inter 


“Preparing Food for 500 Students,” School Feeding, March. 
“Hotel Lennox Electric Kitchen Is a Success,’ Tavern Talk, March 
“Modern Bakery Practice,” by W. E. Styles, Electrical Review 


(London), March 238. 
“The Baker That Never Forgets (Nurini 
San Joaquin Power Magazine, April. 
“Commercial Cooking and Baking Manual,” N. E. L. A 
May. 


Bakery, Fresno, Cal.), 


Publication, 


“Automatic Machine for Making Ice Cream Cones,’ Dun’s Inter- 
national Review, May 
“Striking the Modern Note in Service,” by E. Harrison, American 


Restaurant, June. 

“Genesee Wesleyan Seminary,” by W. S. Scott, Westinghouse Electric 
and Mfg. Co. Publication, June. 

“Electricity for Baking,” by Grant Call, The Mixer 

“Bakery Oven Fuels—Coal, Coke, Oil, Gas and Electricity,” by F. P 
Siebel, Jr., Bakers Review, July. 

“The Electrified Kitchen of the Brooklyn Chamber of Commerce, 
W. S. Scott, Westinghouse Electric and Mfg. Co. Publication, 
July. 

“Electrical Cooking Proves Advantageous at Large Mental Hospital,” 
by W. S. Scott, Hospital Management, July. 


| 
pune 


“Commercial Cooking and Baking,” Northwest Flectrie Light an. 
Power Assoc. Comm. Report, May 15. 

“Let’s Talk About Kilowatt Hours,” by Grant Call, Western Baket 
July. 

“Manoir Drummond—An All Electric Hotel,’ Electrical News and 


Engineering (Canada), July. 

“New Electric Grill 
Power Magazine, August. 

“Electricity, The Modern Heat for Heavy Duty Cooking,” by 
Koch, Tavern Talk, August. 

“Electric Cooking in Hospitals,” by H. L. 
don), Aug. 15. 

“The San Francisco Restaurant Industry,” U. $. Dept. of 
Bulletin, September. 

“What One Management Has Discovered About Cooking by 
city,” by W. S. Scott, Restaurant Management, Septemb 

“A Prophecy Realized,’ National Restaurant Journal, September. 

“Electric Baking From the Side,” by E. D 
Food Industries, September. 


Opens in Fresno, California,’ San Joaquin 


Gordon 


Dover, Electrician (Lon 


Commerce 


Electri 


Economic Stewart 

“How Wesleyan Seminary Benefited by Adopting Electric Cooking, 
by W. S. Scott, Electrical World, Oct. 4. 

“Typical Bake Oven Installation Analyzed,” Electrical World, Oct. 4 

“Installing the Electric Kitchen,” by W. S. Scott, C] Mana 
October. 


ement, 


“The Saga of the Bake Oven,” by Grant Call, Boardwalk Illustrated 
News, October. 

“Machines that Make Ice Cream Cones,” Dun’'s International Re 
view, October. 

“Chicago Men Prefer Electric Cooking,” by .\. M. Llovd, Eleetri 
Light and Power, December. 

“Gas for Cooking,” Industrial Gas, Decembe) 

“Twenty-one Years of Continuous Service,’ Western Baker, De 
cember. 

“Cooking in Restaurants,” by H. L. Dover, Electrician (London 
September. 


Electrician (London), 
Sales 


“Electrical Breadmaking,” 
“Report of Hotel and Restaurant 
A. G. A. Bulletin. 


Sept. 5 
Promotional 


INSTITUTE BULLETIN 


Committee,” 


February, 1934 





“State College Hotel,” by W. S. Scott, Westinghouse Electric & Mfg. 
Co. Publication. 


1931 


“This Bakery Makes Its Own Climate” (Cramer's Bakery, Santiago, 
Cal.), Electrical West, Jan. 1. 

‘Gas Cooking at the Clouds Club of New York,” by E. V. Bowyer, 
Club Management, Jan. 1. 

“Medinah Country Club, A Model Electric Cooking Plant,” by C. J. 
Forsberg, Club Management, Jan. 1. 

Houston, : Cafe News, January. 


‘Forum Cafeteria, Texas,” 


Load Building on Main Street,” by D. T. Waby, Electric Light 
and Power, January. 
Sell Electric Heat to Bakeries,’ by J. O. Covington, Electrical 


Installation, February. 


Electric Breadmaking,” by TI. J. Leek, Electrical Review (Lon- 
don), Feb. 27. 

Load Building with Electric Fry Kettles,’ N. E. L. A. Pub. P-6, 
March. 


Kitchen Cars of the LNER,” by H. L. Dover, Electrician (London), 
March 20. 

\ Modern Hospital Demands Electric Heat, Light 
by D. T. Waby, Electric Light and Power, March. 

Meeting Competition with Modern Methods,” by Grant Call, New 
South Baker, March. 

“Electrical Cooking Is Good Business,” 
World, April 4. 


and Power,” 


by C. M. Hayman, Electrical 


Saking Ovens,” by T. J. Leek, Electrical Review (London), 
April 3. 
Economics of Baking,” by W. E. Stlves, Electrical Review (Lon- 


don), May 8. 

“$42. per KW per Year for Commercial Cooking and Baking,” by 
B. M. Riker, Electrical World, May 23. 

Electric Club's Home Atop Chicago,” by John Willy, Hotel Monthl 
April. 

Commercial Cooking and Baking,’ Northwest Report, May 15. 

‘All Electric Kitchen Cuts Childs’ Costs,” Chain Store Age, July. 

1,000 Meals per Day from an Electrified Cafeteria,” by W. S. Scott 
Electric Light and Power, September. 

Chis Business of Selling Satisfaction,” by H. C. Siekman, American 
Restaurant, August. 
“Commercial Concerns Favor Electric Cooking,” Boston Edison Ser- 

vice News, October. 
Feeding Hundreds Aboard Ships,” by R. L. 
October. 


Find, Restaurant Man, 


Ihe Utilities Companies Equipment Sales as the Dealer Sees Them, 


by A. L. Wilson, Institutional Jobber, September. 
‘Can Public Utilities Justify Their Merchandising Policies?” by 
J. M. Welch, Institutional Jobber, October. 


Power Company Denies Unfair Equipment Sales,” by A. M. Lloyd, 
Institutional Jobber, November. 
\ Utility Company Stands on a Cooperation Policy,” 
Loud, Institutional Jobber, December. 
“Fat Frying Kettle Pays Cost Quickly,” Electrical World, Dec. 19. 


by R. P 


1932 


Benetits of Electric Cooking in Long Island Cafeteria,” 
Scott, Electrical World, Jan. 30. 

Cooley's Cupboard Strikes the Modern Note in Service,” by H. ( 
Siekman, American Restaurant, February. 

“Swiss Diners Have Electric Kitchens,’ Railway Age, March 12. 

S. & W. Holds Dress Rehearsal,” American Restaurant, May-July 


by W. 


Electrical Cafeterias,” Electrician (London). Inve 3. 

Factory Canteen,’ by T. Settle, Electrical Review (London 
June 17. 

Commercial Cooking by Electricity,” by I’. Settle, Institution o 


Electrical Engineers Journal, July. 
Feeding the Hoover Dam Army,” Construction Methods, August. 
Power and Heat for Atlantic City’s Newest Hotel, The Claridge, 
Power Plant Engineering, October. 
Review (London), Dé 


Hospital Heating and Cooking,” Electrical 


cember. 
1933 


“The Carter Hotel of Cleveland,’ Hotel Monthly, January. 
“Electric Kitchen on the Flying Scotsman,” Hotel Monthly, January: 
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Electric Refrigerator Sales 
(Continued from page 37) 


With two of the four classes 
open to dealers and the other two to 
central stations, the entries in these two 
general 
equally divided. 


winners. 


almost 
New. Jersey led all 
the States in the number of entries with 
twenty-eight. 

The judges of the contest were L. H. 
Coloney, Carl Percy and Harvey P. 
Jackson, all of New York City and all 
men of wide experience in the field of 
advertising display. All of them had 
served many times as judges of window 
display contests in other merchandising 


classifications were 








lines, and it was their unanimous opin- 
ion that the quality of the exhibits in 
this competition was the highest they 
| had ever 


seen. Their decisions were 








, July. 
S. Scott 











\merican 








ison Ser- 








ant Man, 






































B based primarily upon four points, 


namely, the sales appeal of the display, 
originality, and 
special features such as color, lighting 


general attractiveness 
effects, motion, etc. 
The complete list of awards follows: 


Dealer Windows of Less Than 100 Square 





s Them, 








ries?” by 
M. Lloyd, 
by R. P 


Dec. 19. 


by W. $ 
by H. ¢ 


arch 12. 
May-July 


( London ‘ 
titution °! 


- August. 
Claridge, 


ndon), De 


y- 





y, January. 


» Feet—First prize, $100, to Emmons-Hawkins 
Hardware Co., Huntington, W.Va. Second 
prize, $50, to Fowler Dick & Walker, Inc., 
Binghamton, N. Y. Honorable Mention to 
Zion’s Cooperative Mercantile Institution, 
Salt Lake City, Utah; Kerr Dry Goods Co., 






























































Oklahoma City, Okla.; Kelvinator Sales 
} Corporation, Detroit, Mich. 
Dealer Windows of More Than 100 

















Square Feet—First prize, $100, to Tull & 
| Gibbs, Spokane, Wash. Second prize, $50, to 
The Golden Rule, St. Paul, Minn. Honorable 
Mention to Broadway Department Store, Inc., 
Los Angeles, Cal.; Dalton’s, Baton Rouge, 
ila; Powers Furniture Co., Portland, Ore. 
Central Station Windows of Less Than 
100 Square Feet—First prize, $100, to Con- 
sumers Power Co., Jackson, Mich. Second 
prize, $50, to Blackstone Valley Gas & Elec- 
rie Co, Pawtucket, R. I. Honorable men- 
tion to Consumers Power Co., Flint, Mich.; 
iNew England Gas & Electric Co., Cambridge, 
Mass. ; Kentucky Utilities Co., Richmond, Ky. 
Central Station Windows of More Than 
100 Square Fect—First prize, $100, to South 
ttn Colorado Power Co., Pueblo, Colo. 
Second prize, $50, to Lynn Gas & Electric 
Co, Lynn, Mass. Honorable Mention to 
Utica Gas & Electric Co., Utica, N. Y.: 
Virginia Public Service Co., Newport News, 
Va.; Idaho Power Co., Twin Falls, Idaho. 

















































































































































































“Electric Fire with Slot Meter,” Hotel Monthly, February. 
“Cooley Cupboard Kitchen,” Hotel Monthly, April. 

“Large Cooking Equipment,” Electrical Review (London), June 2. 
“Electric Cooking in Hospital Kitchens,” Electrical Review (London), 


“Thermotainers for Display of Hot Foods,” Hotel Monthly, June. 
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PETERSBURG, VA., AWARDED 
SPECIAL BUREAU PRIZE 

The special prize of $100 awarded 
to the local Electric Refrigeration Bu- 
reau having the best representation in 
the contest, in point of proportionate 
number of member contestants and 
quality of exhibits submitted, was won 
by the Electric Refrigeration Bureau of 
Petersburg, Va. ‘The 
ceived from the city 


six entries re- 
represented 100 
per cent of the dealer membership of 
the Bureau, and although none of them 
were among the prize-winners, the qual- 
ity of their exhibits was such as to merit 
the careful consideration of the judges 
to the very last. 

First 
awarded to the 


Honorable Mo ention 
Electric Refrigeration 
Bureau of New Orleans, La., and Sec- 
ond Honorable Mention to the Essex 
County Electric Refrigeration Bureau, 
of Newark, N. J. 

Checks covering the nine awards, ag 
gregating $700, have already been sent 
to the dealer and central ‘station win 
ners and to W. G. Gay, chairman of 
the Petersburg Bureau. 


Was 


Standardization of Primary 
Fuses and Cutouts 


A joint committee has been formed, 
consisting of representatives of both the 
National Electrical Manufacturers As- 
sociation and the Edison Electric In- 
stitute to deal with the standardization 
of primary fuses and cut-outs. The first 
meeting of this joint committee was 
held at the general offices of the Insti- 
tute on January 26. Ir. L. G. Smith, 
of the Consolidated and Electric 
Light and Power Company, was elected 
chairman, and Mr. E. G. Newton, of 
the General Electric 


Gas 


Company, was 
elected secretary. 

Each group discussed its problems in 
this 
work and very satisfactory progress was 


connection with standardization 


made toward an understanding upon 


which standards can be developed which 
will be mutually satisfactory to manu 
facturers and users. 


“Electric Cooking,” Electrical Review (London), June 16. 
“Commercial Cooking,” Electrical West, June. 
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“Commercial Cooking and Baking,” by W. Easton, Electrical Review 
(London), July 2 

“Remodel Large Store,’ Domestic Engineering, July. 

“Electric Cooking in Porto Rican Prison,” Electrical World, Dec. 


23. 


< 


Status of Meter Mounting 
Development 
(Continued from page 51) 


idea as to the present day costs, it might 
be well to point out that make-shift 
indoor boxes used by various companies 
range in cost from 50c to $3.00 and the 
outdoor make-shift enclosures from $1.50 
to $4.50. The new enclosure developed 
for the detachable meters now cost a 
little less than $1.50 over and above the 
cost of the meter, either for indoor or 
outdoor use. 


The following guiding principles have 
been adopted by the subcommittee: 


1. The subcommittee agreed that, in order 
to proceed, it is necessary to drop the 
controversial question of details of 
specific designs and stick strictly to the 
broad principles involved. 

2. For the benefit of member companies 
and manufacturers of meter equipment 
this subcommittee urges complete stand- 
ardization of meter mountings so that 
meters of the different manufacturers 
will provide complete interchangeabil- 
itv. This standardization is absolutely 

the downward trend of 

installation cost is to be 


¥ 


necessary it 
and 
continued. 


meters 


a. This standardized meter must neces- 
sarily be applicable to existing and 
new enclosed wiring installations. 

b. This meter must be adaptable to both 
outdoor and indoor installations. 


Standardization should extend to all 
meter and metering equipment including 
polyphase meters and instrument trans- 
formers, but the subcommittee feels that 
the initial effort should be exerted on the 
large volume, the self-contained single 
phase meters. 

The acceptance of these principles is 
very important and without such sup- 
port it would be useless to continue the 
work. The response so far received is 
very encouraging. With full support it 
is believed much can be accomplished. 
The subcommittee requested the 
opinion of each member of the Elec- 
trical Equipment Committee on the fol- 
lowing questions: 


has 


a) Do vou subscribe to the statement of 
principles ? 

Would your company, for the purpose 
of economy, use the ultimate standard 
although it differed) from 


ideas of a new 


existing 


practice or standard? 
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INDUSTRIAL HEATING NEWS 


Contributed by Industrial Power & Heating Committee, E.E.1. 


MACARONI MANUFACTURERS USE 

ELECTRIC HEAT TO ADVANTAGE 

Macaroni manufacturers have expe- 
rienced considerable trouble with chilled 
dough, especially when starting their 
dough kneaders in the morning. ‘The 
dough coming in contact with the cold 
casting of the kneading machine is 
chilled. By installing 5 kw in clamp-on 
heaters on the bottom of the kneading 
pan, one manufacturer has easily and 
simply overcome this difficulty. The heat- 
ers are connected to slip rings on the 
vertical rotating shaft of the kneader 
and are operated through a thermostat 
set at 110 or 120 deg. Fahr. as desired 
for this operation. The results have been 
very satisfactory and will probably lead 
to equipping other machines the same 
way. 

Another application for the macaroni 
plant, and one which has replaced the 
steam heated jacket because of its ease of 
control and cleanliness, consists of heat- 
ers mounted on the head of macaroni 
extruders. Here again this insures prop- 
er temperature control of the dough at 
each cylinder is equipped with 





all times 
a | kw unit. 


HEATING PITCH FOR COATING 
CORK INSULATING BOARD 

A recent electric heating application 
consists of portable immersion heaters 
which fit into shallow pans of pitch. ‘The 
hot pitch is used in coating cork board 
for insulating building and refrigerator 
rooms. Each heater is rated at 2500 
watts, and is equipped with two-pole 
double-throw terminal box 
for dual voltage operation. 


switch in 


ELECTRIC HEAT IN MANUFACTUR- 
ING OF NON-SHATTERABLE GLASS 

A company manufacturing non-shat- 
terable glass for automobile wind shields 
and windows has made an application 
of radiant electric heat using the upper 
end of infra red wave band in heating 
up the two pieces of plate glass, and a 
substance used as a binder between the 
plates to keep them from shattering. In 
this application it was particularly de- 
sirable to heat the binder to a definite 
temperature as it passed along a con- 
veyor in a continuous production line. 
The speed of heating is very essential, 
requiring fast heating. 

The result was the use of long para- 


bolic reflectors made of copper sheet, 


chrome plated, in the focal point of 
which were located nichrome wire ele- 
ments. One reflector was placed above 
the and another below 
pendicular to line of travel so that the 
reflected heat waves are concentrated on 
the substance to be heated. One furnace 
or unit of 80 kw (the heaters are not 
inclosed) is in operation, and this has 
that 
and larger unit will soon be placed in 


conveyor per- 


been so successful an additional 
operation. 

An interesting point is that the re- 
flector 


cating 


temperature is quite low, indi- 
a relatively high efficiency of the 
device. 

This radiant unit replaced steam heat- 
ing. The principle might be applied to 
heating other substances on conveyors 
the 


penetrating quality of a high tempera- 


with satisfactory results, due to 
ture heat ray. 
TANK STORAGE 
A large company manufacturing 
and by-products stores 
their products in outdoor tanks. During 


chemicals coal 
cold weather small quantities of water 
condense and settle in the valves often 
freezing and cracking the connections, 
resulting in the loss of the entire con- 
tents in the tank. A 500-watt strip heat- 


er will be installed on each of three 
tanks. These units will be thermo- 
statically controlled to eliminate the 


above condition. It is estimated that this 


load of 1% kv-a will use some 3000 
kwhr annually. 
PIPE HEATING 
A company manufacturing paint, 
putty, and roofing cement stores the 


rooting cement in a large outdoor tank, 
from where it is transmitted through ap- 
proximately 20 ft. of 3-in. pipe to the 
plant. In cold this liquid is 
very sluggish and much time is wasted 
in handling it. As a result of study and 
recommendations, 500-watt 
heaters will be clamped to the pipe to 
heat the facilitate 
ment. It is expected that this load of 3 
kv-a will consume 2500 kwhr a year. 


weather 


six strip 


cement and move- 


PACKAGE SEALING 
Two baking companies have installed 
a total of approximately 2 kw in heating 
units to seal wax paper on bread. They 
will consume a total of 1500 kwhr a 
year. 





February, 1934 


Another baking company installed | 
kv-a hot plate for package sealing. The 
unit will consume approximately 150) 
kwhr yearly. 








SPACE HEATING 


In many of our industrial plants, due 
to the new codes, the plant proper doe 
not operate on Saturday mornings. This 
means that it is in some cases very un- 
economical to keep steam in the boilers 
for the purpose of heating only a few 
offices that are occupied on Saturday 
morning. Several kilowatts in small of. 
tice heaters have been sold, which will be 
operated Saturday mornings during the 
fall and spring months, when it is only § 
to take the chill from the 
room. Considerable economy is thereby 
effected in the saving of boiler plant 
labor and expense. 











necessary 








SAND HEATING 
In the past, a large contracting com- 
pany experienced difficulties in prevent-§ 
ing sand for its sand blasting equip-§ 








ment from freezing during the winter. 
The sand is stored in a hopper and 
passes by gravity to a small opening in 
the bottom of the hopper. 







By prop 







erly placing strip heaters in the hopper, 
the sand will be kept dry and freezing 
prevented. One and one-halt 








kv-a ot 
heaters have been installed for this pur 






pose. 








COOKING 
A doughnut machine of 4.4 kvy-a ca 
pacity has been installed by the oper- 







ators of a 5, 10 and 25 cent store chainff 





and is expected to consume 4800 kwhr 
vearly. 







A restaurant has installed a 514 ku 
11%4 kw wafiek 
consume 


will 





electric toaster and a 
baker. The two units 
6500 kwhr annually. 











WINDOW DISPLAY HEATING 

Retail nut shops are confronted wit! 
the problem of keeping warm the pai 
in which they display various kinds 
nuts in their show windows. Power 
salesmen worked out a plan whereb) 
three 500-watt strip heaters could b& 
used very satisfactorily. This load wilf 
use 1350 kwhr annually. 













VULCANIZING 
A prominent tire and rubber compat 
has installed electric vulcanizers totaling 
6.4 kw of load, which will consumt 
7000 kwhr yearly. 
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 naces,” by C. C 


§ Healey. 
| 1934, p. 120. American Institute of Electrical 
p Engineers, Publishers, 33 West Thirty-ninth 
» Street, New York City. 


1934 


February, 





AIR CONDITIONING 


“Conditioning Air for Steel Mill Mo- 
tors,” Electrical World, Nov. 25, 1933, pp. 
684-86. McGraw-Hill Publishing Company, 
Inc. 330 West Forty-second Street, New 
York City. 





“Air Conditioning tor Stores, Shops, Res- 
taurants and Offices.” Address delivered to 
the American Society of Refrigerating En- 
gineers, New York City, by W. C. Goodwin. 
Ice and Refrigeration, January, 1934, pp. 
68-9. Nickerson & Collins, Publishers, 435 
North Waller Avenue, Chicago, Ill. Publish- 
ers. 

Discussion of unit type air conditioners; 
description of typical equipment and auxil- 
iary apparatus. 





ELECTRICAL INDUSTRY 
“Developments in the Electrical Industry 
During 1933,” by John Liston. General Elec- 
tric Review, January, 1934, pp. 11-57. Gen- 
eral Electric Company, Publishers, 1 River 


Road, Schenectady, N. Y. 


The article reviews the past year in the 
electrical field covering its numerous phases 


' from the generation of power and related 
= equipment through appliances and their ap- 
f plication. 





Power, January, 1934. McGraw-Hill Pub- 


| lishing Company, Inc., 330 West Forty-sec- 
ond Street, New York City. 


This issue summarizes the developments 
in the electrical industry for the year 1933 
and as a whole should be of interest to 


F power engineers. 





» ELECTRIC FURNACES 


“Electrical Equipment for Induction Fur- 
. Levy. Electrical Engineer- 
ing, January, 1934, p. 43. American Institute 


§ of Electrical Engineers, Publishers, 33 West 


Thirty-ninth Street, New York City. 
This is a description of electrical equip- 


} ment used for induction furnaces and deals 
} with the auxiliaries required on induction 


furnaces. Considerable information is also 


given regarding their operation. 


“Cast Iron and Its Production,’ by M. V. 
Electrical Engineering, January, 


This article contains a very good descrip- 


s tion of cast iron and the two methods used 
| ‘0 producing it. Comparative costs of opera- 


tion are given as well as the advantages 


which are claimed for electric melting. 





“Rocking Indirect Arc Electric Furnaces,” 


Pby E. L. Crosby. Electrical Engineering, Jan- 
im vary, 


1934, p. 132. American Institute of 


; Electrical Engineers, Publishers, 33 West 
© Thirty-ninth Street, New York City. 


This article deals with the rocking type of 
indirect are furnaces, giving some of the 
features of the design, operation, tempera- 
ture control and utilization of this particular 
‘ype of furnace. The advantages for this 
type of furnace are pointed out, with particu- 
lar reference to the production of cast iron. 
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“High Frequency Induction Furnaces.” 
Electrical Engineering, January, 1934, p. 
194. American Institute of Electrical En- 
gineers, Publishers, 33 West Thirty-ninth 
Street, New York City. 

This paper presents a brief outline of the 
theory of the electric induction furnace and 
the chief advantages associated with the use 
of induction furnaces. Commercial cost com- 
parisons are given showing the advantages 
of high frequency melting equipment. 





ELECTRIC HEATING 


“Cutting Heating Costs,” by Richard A. 
Free. National Engineer, January, 1934, pp. 
2-5, 24+. National Engineer, 1140 Lake Street, 
Oak Park, III. 

This article describes the equipment, 
methods of operation, and records kept by 
the Carbide and Carbon Building, Chicago. 





ELECTRIC HEAT—HOSIERY MILLS 


“Electric Heat in Hosiery Manufacture.” 
Electrical World, Dec. 16, 1933, p. 784. Mc- 
Graw-Hill Publishing Company, Inc., 330 
West Forty-second Street, New York City. 


ELECTRICAL MAINTENANCE 


“Electrical Maintenance at Rumford 
Press,” by Francis A. Westbrook. Electrical 
World, Dec. 30, 1933, p. 850. McGraw-Hill 
Publishing Company, Inc., 330 West Forty- 
second Street, New York City. 


ELECTRIC MOTORS 

“New Equipment Available.” 
World, December 30, 1933, p. 864. 
Hill Publishing Company, Inc., 
42nd Street, New York City. 

A new motor has been designed which 
is synchronous in type, totally inclosed and 
fan-cooled. The application of the motor is 
in locations where corrosive atmospheres 
prevail, or where motors are subject to 
salt water or other dampness. 


Electrical 
McGraw- 
330 West 





ELECTRIC MOTORS—BEARINGS 


“Benefits Derived from  Anti-Friction 
Bearings,” by Francis A. Westbrook. Elec- 
trical, World, Dec. 9, 1933, pp. 760-761. Me- 
Graw-Hill Publishing Company, Inc., 330 
West Forty-second Street, New York City. 





LOAD FORECASTING 

“Forecasting the Revival Phase of Kilo- 
watt-Hour Consumption,” by George J. 
Read. Electrical World, Dec. 16, 1933, pp. 
780-784. McGraw-Hill Publishing Company, 
Inc., 330 West Forty-second Street, New 
York City. 


MACHINE-TOOL CONTROL 


“Room for Improvement in Machine-Tool 
Control,” by D. K. Frost. Electrical World, 
Dec. 23, 1933, pp. 818-822. McGraw-Hill 
Publishing Company, Inc., 330 West Forty- 
second Street, New York City. 


MACHINE TOOL DESIGN 

“Electrical Advances the Trend in Ma- 
chine Tool Design,” by J. W. Harper, Elec- 
trical World, Nov. 4, 1933, pp. 596-98. Mc- 
Graw-Hill Publishing Company, Inc., 330 
West Forty-second Street, New York City. 
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MACHINE TOOLS 


“Applying Motors Most Effectively on 
Machine Tools,’ by D. K. Frost. Electrical 
World, December 2, 1933, pp. 716-20. Mce- 
Graw-Hill Publishing Company, Inc., 330 
West 42nd Street, New York City. 

This article deals with the application of 
various types of motors to machines in vari- 
ous industries. The article stresses the im- 
portance of incorporating the motor in the 
machine itself, and coordinating the ideas 
of the electrical engineer with that of the de- 
signer of the machine. 


“Wiring of Machine Tools Needs Atten- 
tion,” by D. K. Frost. Electrical World, Feb- 
ruary 3, 1934, pp. 195-97. McGraw-Hill 
Publishing Company, Inc., 330 West 42nd 
Street, New York City. 

Very frequently, or perhaps most fre- 
quently, the wiring on machine tools is 
a particularly noticeable feature because it 
is so conspicuous. The conduits, junction 
and electrical fittings obtrude them- 
selves on the attention. Usually no thought 
at all is given to the wiring and the final 
arrangement is left to the wireman’s fancy. 
Electrical wiremen can generally be de- 
pended upon to do a good job from a safety 
standpoint, but not necessarily a good look- 
ing job, especially where no 
details have been worked out. 


boxes 


preliminary 





POWER FACTOR 


“Low Peaks, Low Power Bills,” by R. H. 
Rogers, Industrial Engineering Department, 
General Electric Company. Factory Manage- 
ment and Maintenance, January, 1934, pp. 
24-26. McGraw-Hill Publishing 
Inc., 330 West Forty-second 
York City. 

A review of conditions contributing to in- 
creasing high peaks and excessive overloads 
which are subsequently reflected in the pow- 
er bill; methods of correcting conditions 
which caused excessive demands are sug- 
gested for many types of typical loads and 
the importance of maintaining high plant 
power factor is stressed. 


Company, 
Street, New 


POWER SALES 


“Steam Heating Service Aids Boston Edi- 
son Power Sales.’’ Electrical World, Dec. 30, 
1933, pp. 849-850. McGraw-Hill Publishing 
Company, Inc. 330 West 
Street, New York City. 


Forty-second 





ROTATING MACHINERY 


“Rotating Machinery Report by Standards 
Association.’ Electrical World, December 
30, 1933, p. 841. McGraw-Hill Publishing 
Company, Inc., 330 West 42nd Street, New 
York City. 

An item of interest covering the contents 
in brief of the first report of the sectional 
committee on rotating electrical machinery 
which is under the auspices of the American 
Standards The report covers 
standards for such equipment as direct cur- 
rent rotating machines, synchronous genera- 
tors and motors. Induction motors in general 
and D. C. fractional-horsepower motors. The 
standards set forth in the report, when ap- 
proved, will supersede the previous stand- 
ards of the American Institute of Electrical 
Engineers covering the same subjects. 


Association. 
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Power System 
Impedance 
(Continued from page 38) 


shows the impedance to residuals of a 
comparatively simple system of some 38 
miles of line. This figure indicates two 
such resonance points—a_ series 
nance in the vicinity of 1500 cycles, and 
parallel resonance in the vicinity of 2200 
cycles. In the calculations of im- 
pedances these propagation effects are 
taken into account by applying appro- 
priate correction factors to the calcu- 
lated inductance and capacitance of the 
lines. These calculations are not very 
complicated, though they become some- 
what tedious when impedance values are 
desired at a considerable number of fre- 
quencies for several lines. 

In the case of the phase-to-neutral 
impedance the inductance and capaci- 
tance of overhead lines and cables are 
determined by the usual formulas. In 
the case of the impedance to residuals 
the effect of the resistivity and structure 
of the earth introduces a complicating 
factor. For practical purposes, how- 
ever, it was found adequate to make 


reso- 


use of the average of conditions which 
had been observed experimentally over 
the noise frequency range. The deter- 
mination of the inductance to residuals 
The 
calculation of the capacitance to resid- 
uals is facilitated by an interesting ap- 
plication of the reciprocal relation be- 
tween inductance and capacitance. 


is simplified by the use of charts. 


Previous to the preparation of these 
reports an experimental investigation 
was made to determine the impedances 
of rotating machinery to both balanced 
and residual harmonics. It was found, 
in the case of the balanced components, 
that the fundamental frequency equiva- 
lent of the measured impedance to har- 
monics was approximately equal to 0.9 
of the negative phase sequence reactance 
for turbo-generators and 0.7 for hydro- 
generators and synchronous condensers. 
The investigation also showed a good 
correlation between the zero phase se- 
quence reactance and the fundamental 
frequency equivalent of the impedance 
to residuals at harmonic frequencies on 
a comparable basis. 

The reports include a number of ex 
amples illustrating the application of the 
various methods of calculating im- 
pedances. Comparisons of estimated and 
measured impedances for several sys- 
tems are also included. 
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Yorn, N.Y. 


4-7 Annual Convention, 
Atlantic City, N. J. 
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CONVENTIONS AND MEETINGS 
FEBRUARY 


5 Canadian Electrical Association, General Conference of Committees, Montreal, 
5-8 American Society of Heating and Ventilating Engineers, Hotel Biltmore, New 


MARCH 


1-2 Missouri Valley Electrical Association, Engineering Group, President Hotel, 
Kansas City, Mo. 
6-7 Oklahoma Utilities Association, Mayo Hotel, Tulsa, Okla. 
7 American Society for Testing Materials, Washington, D. C. 

13 Rural Sales Committee, Edgewater Beach Hotel, Chicago, III. 

14-15 Sales Committee Conference, Edgewater Beach Hotel, Chicago, III. 
APRIL 

19-20 Missouri Association of Public Utilities, The Elms Hotel, Excelsior Springs, Mo. & 


26-28 Electrochemical Society, Asheville, N. C. 
MAY 
1-4 Chamber of Commerce of the United States of America, Washington, D. C. 
8 National Fire Protection Association, Haddon Hall, Atlantic City, N. J. 
24+ National Board of Fire Underwriters, Waldorf-Astoria Hotel, New York, N. Y. 
JUNE 
EDISON ELECTRIC 
18-21 National Association of Purchasing Agents, Hotel Cleveland, Cleveland, Ohio. 
29 American Institute of Electrical Engineers, The Homestead, Hét Springs, Va. 
SEPTEMBER 


24-28 American Transit Association, Cleveland Public Auditorium, Cleveland, Ohio. 

























INSTITUTE, Traymore Hotel, 













Specifications for Lodgepole 
Pine and Douglas Fir Poles 
The American Standards Association 

has recently issued specifications for two 
One 
Tentative 


additional species of wood poles. 
of these is an American 
Standard Lodgepole 
Pine Poles (O5f1-1933), and contains 
American Standard Dimensions (O5f2- 
1933) for this species—the other is an 


Specification for 


American Tentative Standard Specifi- 
cation for Douglas Fir Poles (O5g1- 
1933) and contains American Standard 

(O5g2-1933) for this 
timber. Specifications for 


Dimensions 


species of 









these two species of poles were pr 
pared under the ASA Sectional Com 
mittee on Wood Poles which prepartfi 
the specifications for Western Rell 
Cedar, Northern White Cedar, Sout 
Chestnut thd 
were approved as American Tentat! 
Standards in June, 1931. 


Copies of any of the above mention 










ern Yellow Pine and 









specifications may be obtained from ti 





American Standards Association, 
West 39th Street, New York, at 2! 
Reduced prices may be 


4 


tained for quantities in excess of - 







per copy. 







copies. 
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